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Decibel’s AutoCELL” : s « ** 
Keeps Your Signal Active, eo ® ee 
Even When You're Not. a 


DECIBEL 
PROOUCTS 


Introducing Decibel’s Autotune Combiner For Analog And Digital Cellular Networks. 


Install the modular AutoCELl into your existing network and rest easy knowing your system's performance is 
being watched around the clock without fail. AuioCELL automatically retunes to your changed RF signal, so 
your base station performance remains optimal without costly labor charges and service delays associated 
with manual combiners. 

Compact and easy to install, Decibel’s autotune combiner provides superior dynamic range and tuning 
accuracy, with single-channel modularity and PC database access. Decibel uses ceramic resonators in 
AutoCELl’s design to reduce its size, provide closer frequency separations, and lower insertion losses. Plus, 
you'll never worry about maintenance with its high MTBF. 

There's never been a better time to call Decibel, the industry's 
reliability leader at (214) 631-0310. Install AutoCELL in 
your network so you'll have time for the rest of the things 
you like to do. 


P.O. Box 569610 

Dallas, Texas 75356-9610 
Order Hotline 1-800-676-5342 
Order FAX 1-800-229-4706 
214-631-0310 

FAX 214-631-4706 


Divsian and ail other LS -dvivons of ATG are compliant with 'SO900) standards Your Wireless Connection.” 
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Gooseneck 
microphone 


optional { 


Clock/audio-level/ 
cross-mute display 
optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations, A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


w@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


@ RX ALL switch for monitoring 
all unselected lines 


@ Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 

= GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


& TIMED MUTE switch to mute 
“unselected” audio temporarily 


@ Separate volume controls for 
each “unselected” line 


@ ~=Instant-PTT switches for each 
line 


# = Line-activity LEDs (function 
on all lines, selected or not) 


@ Heavy-duty 120/240-V,. power 
supply (also runs on 12 Vac) 
Options 


@ DCA-3 external three-line 
adapter for DC-format lines 


® Gooseneck and desk micro- 
phones, headsets, footswitch 


@ DITMF pad 
@ Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


@® = Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


UME GAT 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
EI Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 


Circle (4) on Fast Fact Card 


. Pu | 
FLEX'™., THE, UNIVERSAL LANGUAGE Og 
’ +. aes ; eR : es OS Ge 


WHEN A 
BRILLIANT : . 
SOLUTION IS IT 
CREATED ... ; 

~-. WHIRLS 

7 AND 
; 2.” TAKES 
FORM ... 


FLEX™ The emerging 
standard in 


wireless messaging. 


(AA) MOTOROLA 


Paging Products Group 
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The wireless messaging 
solution of the future is 
- : now fully formed and in 
ie place, offering a whole 
pe ee ae new world of business 
%. ae opportunity for wireless 


communication providers. 
Motorola developed the 
FLEX messaging protocol 
to move the paging 
industry into the 21st 


century. With FLEX, 


you can expand your 


current systems now... 
ft Nite 5S im and move your businesses 
- THEN * ° into the future of advanced 
oe . Beet wireless messaging. No 
COM ES a ae other protocol comes 
i $F close to offering the high 
' capacity, graceful growth, 
THE ‘ improved page delivery, 
efficient mixing of 


AAT ATE services—even improved 
: battery life. And, together 
OF A 


WHOLE 
NEW 
WORLD. 


© 1995 Motorola, Inc 
“ Motorola, FLEX, ReFLEX and InFLEXion are trademarks or registered trademarks of Motorola, Inc. 


with ReFLEX™ two- 
way messaging and 
InFLEXion™ voice 

and data messaging, the 
FLEX family of wireless 
technology solutions is 
the cornerstone of 
Motorola’s strategy for 
the future of wireless 
communications. FLEX 
is rapidly becoming the 
de facto standard for 
messaging protocols, as 
indicated by its worldwide 
adoption and penetration. 
And because of this, FLEX 
promises carriers and end 
users innovation, a wide 
variety of FLEX products 
and global opportunities. 
The future belongs to 
the FLEXible—wherever 
there's wireless messaging 
on planet Earth. 
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features 


| © Base station antennas 
for digital cellular 
systems 

Andrew Singer 

Choosing antennas is a critical 
part of system design. Prob- 
ably no other component in a 
cellular system has as much 
effect on performance per dol- 
lar spent. Use these guidelines 
to help with antenna decisions. 


New techniques in 
satellite paging 

Michael J. Major 
Phase-modulated, — single- 
channel-per-carrier (SCPC) 
signals connect multiple pag- 
ing transmitters for simulcast- 
ing. Frame relay packet com- 
munications improve the two- 
way link backbone network. 


28 Troubleshooting tips 

for radio repeaters 

Roald Steen 

One of the most important parts 
of a mobile radio system is the 
repeater. Servicing repeaters 
may involve special problems 
because of the remote locations 
used for many radio communi- 
calions repeater sites, 


How to design 

and install a 6,400bps 
Flex paging system 
Nigel Pestell 

Designing and installing a 
6,400bps Flex paging system 
need not be a daunting task. 
Just be sure to simulate the 
topography. avoid placing an- 
tennas too high and avoid 
propagating too much power, 


On the cover: Two log periodic antennas are 
pictured, without radome covers. to show their 
internal elements, See Andrew Singer's article 
on page 12, Photo courtesy of Decthel Products 
division of Allen Telecom Group. Dallas 
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BANS CRY pT 


DME 9600 Dual Mode Encrypior 


Finally security-conscious public 
safety, government and corporate 
users can feel confident that sensitive 
voice communications are kept 
private with the DME 9600 Dual 
Mode Encryptor trom Transerypt 
International, The DME 9600 is the 
only product ol its kind to offer both 
digital voice encryption and analog 
voice scrambling—at an attordable 
price. Plus, the DME 9600 otters 
these features: 


® RSA’ Public Key Exchange elimi- 
nates the need for manual key 
management procedures. 

© Digital encryption mode ensures 
privacy beuween desktop phones. 

* Analog scrambling mode ensures 
private communication with 
secured cellular, portable phones. 


© Compatible with other Transcrypt 
landline and cellular security 


TRANSCRYPT 


NE UR ON A FG BAe fk 


A WORLD LEADER IN WIRELESS AND SECURE COMMUNICATIONS 


4800) NW Ist Street, Lincoln, NE 68521 LISA 
MDD 7-NDD © FAX (402)474-4 858 


Circle (6) on Fast Fact Card 


® Installs simply by plugging in line 
with handset. 


¢ Activated by single button. 


Learn more about the new 
DME 9600 Dual Mode Encryptor 
and Transcrypt's complete line of 
voice privacy products. Call 
1-800-276-8799 (outside the USA, 
call 001-402-474-4800) and ask for 
the VOICE PRIVACY DESK. 
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The FCC on 220MHz regulation: Reverse history and auction spectrum 


What makes it possible for cntrepre- 
neurs to sell radio Communications serv- 
ices to business and industrial users? 


First. the demand from users must be 
sufficient. They have to need the benefits 
that radio communication provides: more 
efficient use of their resources and better 
safety for workers. The benelits have to be 
worth the cost. and users have to be will- 
ing to pay the service-provider’s price. 

Second, the technology must work well 
enough to meet the users’ expectations. At 
220MHz. the technology happens to be a 
spectrum-efficient. SkiHz-wide linear 
modulation. but the user really does not 
care, That the technology werky is impor- 
tant, but exactly what form the technology 
takes usually docs not interest users. 

Third, federal regulations have to facili- 
tate the manufacturing of equipment and 
the availability of services to the users. 
Here, the FCC falls short. 


Make it tough on licensees 

A brief license application filing win- 
dow in 199] was followed by a freeze on 
new applications that never has been lifted. 
A lottery selected some applications for 
license grants. Various system construc- 
tion deadlines were as short as four 
months. a period brief enough to discour- 
age many manufacturers from taking the 
risk of developing and marketing products, 
and too short for other manufacturers that 
accepted the risk to make enough equip- 
ment to satisfy the construction period 
demand. Several construction deadline 
extensions were granted, most of them 
short, which did little to reduce the risk 
that manufacturers might be lett with un- 
salable inventory or a sales volume too 
small to recover development costs. 

The federal government awakened to the 


notion that money to help offset its budget 
deficit might be collected for the U.S. 
Treasury by selling public resources—such 
as radio spectrum—through competitive 
bidding. If the FCC could have halted the 
issuance of 220MHIz licenses to entrepre- 
neurs selected by lottery altogether in 
1991, it probably would have done so. In 
fact, it has held up the grant of licenses for 
private nationwide systems since 1991— 
but more about that later. 


Get the money . . . somehow 

Despite already having issued some 
220MHz licenses by lottery, the FCC 
wants to wring auction money out of the 
220MHz frequencies. One way is to let 
current licensees fail, allowing the return 
of their frequencies to the FCC inventory 
for future sale. That might help to explain 
the series of short construction deadlines 
that undermine license-holders and 
manufacturers, 


Another way ts to limit the ability of 


license-holders to build functional stations, 
which might help to explain a plan that the 
FCC described in August, The com- 
mission’s proposal will make it difficult 
for license-holders to relocate their trans- 
mitters. Some of the transmitter sites 
specified on the 1991 applications may no 
longer be available, so some licensees have 
to find new sites and modify their licenses 
accordingly. 

First, the FCC would require that the 
signal emanating from the new location 
cannot exceed 38dBu at the contour that 
defines the station's originally authorized 
service area. The closer a transmitter is 
moved to that contour, the more its power 
must be reduced to meet the requirement. 
Second, the signal from the new location 
would have to deliver a signal at least as 
strong as 38dBu in at least 50% of the 
original service area, With some stations, 
it will be impossible to find transmitter 
sites that meet both criteria. and the li- 
censes will revert to the FCC. (Heaven 
forbid that license-holders should be al- 
lowed to build transmitters where sites 
actually are available.) 

These changes are on a fast track. The 
proposal was released Aug, 29. Comments 
were due at the FCC on Sept. 13. and reply 
comments were due on Sept. 18. That 
schedule ought to indicate how much con- 
sideration the FCC will give any opposi- 
tion or alternatives to the plan. 


Why bother to ask? 
Rather than find ways to help license- 
holders develop their systems and begin 


offering service to business and industrial 
users, the FCC would rather pursue the 
return of frequencies to its inventory for a 
future auction. Take those nationwide 
220MHz licenses as another example, 
Under rules that would have awarded the 
licenses by lottery. the FCC received 34 
applications for 30 channels of private 
trunked systems with nationwide coverage. 
After years of inaction, the FCC now asks 
for public comment as to whether it should 
conduct the lottery, hold comparative hear- 
ings or dismiss the applications so the fre- 
quencies can be sold at auction, (Is it any 
wonder that some applicants and licensees 
have little confidence in the FCC? Is there 
any doubt which course of action will be 
chosen?) 

The FCC further proposes to award 
220MHz licenses by auction for another 
125 channels. One group of licenses would 
cover four blocks of 10 channels each and 
four blocks of five channels each to serve 
“economic areas” as defined by the De- 
partment of Commerce. Another 65 chan- 
nels would be awarded for systems in each 
of five large regions. 

Ten channels would be made available 
for private systems owned by public safety 
agencies and five channels for applicants 
eligible for Emergency Medical Radio 
Service licenses (primarily ambulance 
services), 

Multichannel systems would not be re- 
stricted to using individual 5kHz band- 
widths, and license-holders would be free 
to offer paging and point-to-point services. 
This flexibility represents a dramatic de- 
parture from the original narrowband, two- 
way radio communications service 
described in the 220MHz allocation 
proceeding. 

Comments about the wide-area licens- 
ing proposal were due at the FCC on Sept. 
27. 

Whether radio communications service 
users, private network owners, manufac- 
turers and entrepreneurs would be well- 
served by these proposals is debatable and 
for some, doubtful. These proposals seem 
intended to serve federal workers who 
benefit from cash generated by spectrum 
auctions. 


—Don Bishop 
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We’re shipping the new Motorola 
R-2670 with secure test capability. 


Big news! The new R-2670 Communications System 
Analyzer with SECURENET™ is now available for 
shipping! Bigger news yet: The R-2670 replaces our 
R-2000 series units and is the only test platform 
available that supports Motorola DES, DES-XL, DVP, 
DVP-XL and DVI-XL encryption algorithms! 


Designed with encode and decode testing capability, 
the R-2670 also provides total testing parameters for 
Motorola SECURENET™ radios, including MTS2000™, 
SABER™, EXPO™, SYNTOR™, SPECTRA™ — and _it 
can accept customer or test keys for encryption. 
In addition, the R-2670 can perform Bit Error Rate 
(BER) testing. 

To arrange a demo or for additional information 
on the Motorola R-2670 with SECURENET™, call 
Communication Test Equipment today. Priced from 
$18,900 U.S. (list). 
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C alendar 


October 


16-18—International Conference on Power Requirements for Mobile 
Computing and Wireless Communications, sponsored by BIS Stra- 
tegic Decisions, Santa Chara Westin & Convention Center, Santa Clara, 
CA, Contact: 617-982-9500, 


19-20—AMTEX, the American Mobile Telecommunications 
Association's Marketing and Technology Conference and Exposition, 
Hilton, Walt Disney World. Orlando, FL. Contact: 202-331-7773. 

26—ERA Communications Trade Fair, Ala Moana Hotel, Honolulu. 
Contact: 310-287-1218. 

29-Nov. 1—Wirceless Apps, sponsored by the Cellular Telecommunica- 
tions Industry Association. The Mirage Hotel, Las Vegas. Contact: 
202-785-008 1. 


November 

7-9—WirelessWorld Conference and Exposition, sponsored by Cella- 
lar Business and Mobile Radio Technology magazines, Moscone Con- 
vention Center. San Francisco. Contact: Chris Lotesto, 800-458-0479. 

9-12—Communications Marketing Conference, sponsored by the Com- 
munications Marketing Association, Albuquerque, NM. Contact: 
Bernie Brownson, 303-371-8182. 

17—Radio Club of America, Communications Symposium, 86th Anni- 


March 

17-20—Energy Yelecommunications and Electrical Association, Dal- 
las Convention Center. Dallas. Contact: 214-235-0655, 

25-27—Wireless "96, sponsored by the Cellular Telecommunications In- 
dustry Association, Dallas, Contact: 202-785-008 1, 


April 
24-26—International Wireless Communications Expo, Las Vegas Con- 
vention Center. Las Vegas. Contact: 800-828-0420, 


May 

29-31—Canadian Wireless—Wireless Communications Between 
People, sponsored by the Canadian Wireless Telecommunications 
Association. Metro Toronto Convention Center. Toronto. Contact: 613- 
233-4888. 


June 
24-27—Supercomm, sponsored by USTA and TIA, Dallas Convention 
Center. Dallas. Contact: 202-326-7300. 


July 
11-13—Communications Expo/Show of the Americus, Miami. FL. 
Contact: 305-229-9992. 


Mobile Radio Technology 


versary Dinner and Awards Presentation, New York Athletic Club, 


New York. Contact: Ron Formetla, 201-652-6811, 


1996 
January 


August 


11-15—Association of Public-Safety Communications Officials—tn- 


ternational National Conference, 


949-2726, 


17—19—Mobile Communications Conference, sponsored by Frost & 
Sullivan, Westin Galleria Hotel, Dallas, Contact: Amy Arnell, 415- 


961-9000. 
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Performance 
heard 


‘round the 
world. 


Perfecting the quality of mobile communications is not 
a sideline at Centurion. It is a commitment that has earned 
the trust of countless customers around the globe. 
Durability. Mechanical integrity. A measurable standard 
of quality. These are just a few reasons why more people 
every day choose to communicate with Centurion 
antennas, batteries and battery packs. They perform as 
promised. 

Competitive pricing. Timely deliveries. Engineering 
support. More reasons why Centurion is the talk of the 
industry, worldwide. 

As communications technology continues to evolve, 
rest assured Centurion will be in the forefront, providing 
world class products for a global marketplace. 

For the name of the Centurion distributor nearest you, 
call (800)-228-4563. 


P.O. Box 82846 
Lincoln, Nebraska 68501 
(800)-228-4563/(402) 467-4491 
FAX (800) 848-3825/(402) 467-4528 
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echnically speaking 


RF signal generators 


By Harold Kinley, C.E.T. 


One of the most important pieces of test 
equipment on the radio communications 
test bench is the RF signal generator. 
Among the various uses of the RF signal 
generator are: 

® receiver sensitivity testing. 

e modulation acceptance bandwidth 
testing. 

e receiver residual hum and noise level. 

© squelch setting and testing. 

© signal injection for testing receiver and 
transmitter stages, 

—Jjust to name a few! Let's look at some 
of the requirements of a typical RF signal 
generator suitable for these purposes, 


Typical problems 

Several potential problems are associ- 
ated with signal generators and their use. 
The more typical ones are listed and de- 
scribed below, 

pm RF leakage — When testing the sen- 
sitivity of a receiver with a sensitivity rat- 
ing of 0.2uY or so, it is important that the 
signal generator have low RF leakage. That 
is, any signal entering the receiver's front 
end should pass through the generator’s 
RF attenuator so that the specified amount 
of signal level at the receiver input port is 
accurate. Any RF signal leakage past the 
attenuator would invalidate the calibration 
of the signal generator’s output level and 
would cause an erroneous indication of the 
receiver sensilivity. 
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SIGNAL GENERATOR © 


WALKIE- 
TALKIE 


Figure 1. A walkie-talkie can be used to check 
for signal generator leakage. Be sure that the 
signal generator is tuned to the walkie-talkie’s 
frequency. The best method is to open the 
squelch on the waikie-talkie, and then move the 
antenna toward the signal generator while lis- 
tening to the noise from the walkie-talkie. If the 
noise silences as the walkie-talkie comes near 
the signal generator, then there is some leak- 
age from the generator. The leakage problem 
has more serious results at low input signal 
levels. 


"SNIFFER" 


PREAMP 
IF NEEDED 


ae 


Figure 2. A spectrum analyzer with a ‘sniffer’ 
probe is used to detect RF leakage. If neces- 
Sary, a preamp can be used between the spec- 
trum analyzer and the ‘sniffer’ probe. 


Thus, a receiver with poor sensilivily 
might appear extremely sensitive if severe 
RF leakage is a problem. Occasionally, 
you will find a receiver that seems to be 
quite “hot” (extremely sensitive). How- 
ever, if you constantly find receivers with 
high sensitivity. suspect RF attenuator 
trouble or RF leakage past the attenuators. 

A highly sensitive walkie-talkie can be 
used as a “sniffer” to detect severe RF 
leakage and its source. Figure | to the left 
shows a simple procedure to detect RF 
leakage from a signal generator. The 
walkie-talkie simply is held near the sig- 
nal generator at various locations to detect 
RF leakage from the generator. 

Another method that can be used to 
detect RF leakage is to use a spectrum 
analyzer with a “sniffer” probe to sample 
around the signal generator case. If the 
spectrum analyzer is not sufficiently sen- 
sitive for the purpose, a preamplifier can 
be added to boost the sensitivity to the 
required level. (See Figure 2 above.) 

p Output level calibration — It is most 
important for the signal generator’s output 
level to be calibrated accurately because 
many of the test procedures involving the 
signal generator require that the output 
level be known. Besides leakage, one of 
the common causes of the output level 
being out of calibration is the attenuator. 
If any of the attenuator resistors has 
changed value. the output level calibra- 
tion will be in error. One simple way to 
check the output level calibration Is 
through the use of a spectrum analyzer 
known to be accurate in its amplitude 
measurements, 


~~ 


Figure 3 above nght shows the setup 


used to measure the output level with a 
spectrum analyzer and attenuator inserted 
into the line. A good-quality, 6dB attenu- 
ator would be a good choice. This attenua- 
tor provides some padding for the sig- 
nal generator to improve impedance- 
matching. Low-loss interconnecting 
cables should be used for the test setup. If 
the signal generator output level is set for 
—90dBm, and the spectrum analyzer indi- 
cates —96dBm, then the signal generator 
is accurate. The output level should be 
checked at several levels from the low end 
to the upper end. 

& Residual noise modulation — In 
theory, the only modulation that should be 
present is the desired modulation of the 
desired test tone—usually 1,000Hz. When 
the desired modulating tone is turned off, 
there should be no modulation—just a 
pure, dead carrier. Other modulation that 


SIGNAL GENERATOR G 


Figure 3. A spectrum analyzer known to be 
properly calibrated for signal level measure- 
ment can be used to check the output level 
calibration of a signal generator. 


might be present could interfere with test 
results. For example, when testing a re- 
ceiver for residual noise level, it is impera- 
tive that the noise contributed by the signal 
generator be quite low in comparison. 
Some synthesized signal generators 
can be quile noisy, and can easily invali- 
date the residual noise test. Be aware of 
this possible problem when evaluating 
residual receiver noise. Microphonics 
also can be a source of trouble. Some- 
times, placing the signal generator on foam 


(continued on page 42) 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Carolina 
Forestry Commission, Spartanburg, SC. He is the 
author of Srandard Radio Communications 
Manual: With Instrumentation and Testing Tech- 
niques, Prentice-Hall, 1985. He is a member of 
the Radio Club of America. 
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Communication flaws can be senous at a 
major medical center 


That's why Loma Lirda University Medical Center, in 


Californias bustling San Bernardino County, called in 


the specialists: Area E Communications, local experts 
And Celwave Distributed Commurications Sys 
national experts. 


Ss: urgent chanc 


Compounding the problems: An ultra-i 
environment. A sprawling campus with dozens 
buildings, A main building with many wings, walls 
reinforced with steel radiation stields, and below- 
ground floors. A heavily populated area. Mountainous 
terrain. And dozens of LLUMC user groups. 

But the specialists, in a months-long operation, 
restored the aging system to vibrant, fully functioning 


health. Among a multitude of improvements, they 


replaced obsclete eauioment...reconfigured cable 
routing to reduce footage by 40%...establishe 
and simplified the mult- 
sand configuration supporting medical sta‘fers, 
security, Maintenance and other users 


additional base stations 


They moved the main building's repeater up-ward 
seven floors, and switched from cable to 


antenna,..installed i cns red 


Se stations for 


“ed 20 aging me 


Today, LLUMC communicates clearly over a 30-mile 
radius instead of five. Dr. Morton gets his messages 
on time, every time. And Celwave Distributed 

Jeclalists In diagnostic 
engineering, stands ready to cure your mast serious 
ailme 


In the meantime, take two aspirins. And call us in the 
morning! 1-800-CELWAVE 


 CELWAVE 


DIVISION OF RADIOFREQUENCY SYSTEMS ING: 


Base station antennas 
for digital cellular systems 


Choosing antennas ts a critical part of system design. Probably no other 
component in a cellular system has as much effect on performance per 
dollar spent. Use these guidelines to help with antenna decisions. 


By Andrew Singer 


As cellular, personal communications 
network (PCN) and personal communica- 
tions services (PCS) carriers get ready to 


deploy digital cellular systems, they con- 
front the need to optimize system pertor- 
mance at as early a stage as possible. Choos- 
ing the proper antennas for these systems 
during the planning stage can save cost and 
aggravation later. Discussions with many 


carriers and equipment manufacturers have 
revealed antenna characteristics that appear 
to be desirable for the new digital systems. 
A knowledge of these characteristics can be 
important in system design. 


Horizontal beamwidth 

Past cellular system designs typically 
included 105° or 120° degree sector anten- 
nas. Although these antennas have worked 
fine, several reasons suggest that a nar- 
rower horizontal beamwidth may be better 
for the new digital systems. With time- 
division multiple-access (TDMA) systems. 
the worst enemy may be the adjacent sec- 
tor. Any unneeded overlap can only serve 
to increase the bit-error rate (BER). 

Figure | on page 13 compares the over- 
lap between 105°. 90° and 70° horizontal 
beamwidth antennas. Three 105° antennas 
have considerable overlap. Reducing the 
beamwidth to 90° or 70° greatly decreases 
the overlap without losing much signal 
between sectors, Sales figures at Decibel 
Products have shown a quick migration 
during the past year from [OS° and 120° 
beamwidth antennas to sector antennas 
with beamwidths ranging from 70° to 90°, 
especiully for sites in the core of a system, 


Photo 1. Two log periodic antennas without 
radomes show their internal elements, The an- 
tenna at the left uses four log periodic anten- 
nas vertically stacked to reduce the vertical 
beamwidth for higher gain. The Digital Domina- 
tor antenna (right) uses two-element log peri- 
odic antennas with individual 83° horizontal 
beanwidths, stacked by twos horizontally to 
reduce the beamwidth to 70° and by fours ver- 
tically to improve gain. Its backplate and outer 
reflector screen further improve the front-to- 
back ratio. Both antennas have attractive char- 
acteristics for digital systems: a somewhat 
narrower horizontal beamwidth with a sharper 
rolloff and a higher front-to-back ratio. 


Singer is antenna product manager at the 
Decibel Products Division of Allen Telecom 
Group, Dallas. 
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3 x 70° ANTENNAS 


70° HORIZONTAL 
DIGITAL DOMINATOR 


3 X 90° ANTENNAS 
90° HORIZONTAL 


3 X 105° ANTENNAS 
105° HORIZONTAL 


Figure 1. These antenna patterns compare the overlap between 105°, 90° and 70° horizontal beamwidth antennas. Three 105° antennas have consid- 
erable overlap. Reducing the beamwidth to 90° or 70° greatly decreases the overlap without losing much signal between sectors. 


Even analog systems have scen some use 
of 70° beamwidth antennas in the core 
areas. 

My friend Myke Wade in Atlanta used 
a computer to simulate a 30-site, 
1,900MHz system. With 50W effective 
radiated power (ERP}, a system with 120° 
sector antennas covered 40.2% of the de- 
sired coverage area. With 90° sector an- 
tennas, coverage decreased only to 38.7% 
of the desired area. This computer simula- 
tion shows that the advantages of less 
overlap, Jower BER and more gain in the 
main beam come with only a slight change 
in coverage. 


Front-to-back ratio 

Although an antenna’s front-to-back ra- 
tio always has been considered important 
in reducing co-channel interference. opera- 
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Figure 2. The log periodic dipole array pattern (red) shows an extremely 
high, 40dB front-to-back ratio developed by optimizing log elements 
during an 18-month period. (The blue pattern is that of a reference dipole 


antenna.) 


tors planning digital systems consider it 
more important than ever. They believe 
that the signal coming from the back of the 
antenna can cause multipath interference 
that will increase the BER. To avoid this 
problem, these operators have been speci- 
fying sector antennas with a front-to-back 
ratio as high as possible for their digital 
systems. Now an antenna is available with 
a front-to-back ratio of 40dB. 

Log periodic dipole arrays inherently 
have a high front-to-back ratio, By opti- 
mizing log elements during an 18-month 
period, the manufacturer obtained an ex- 
tremely high front-to-back ratio of 40dB. 
This new log periodic dipole array should 
prove to be popular for use in digital sys- 
tems. A sample horizontal pattern for this 
antenna is shown in Figure 2 below left 

A word of caution on front-to-back ra- 


ment. 


tio: In highly congested urban areas with 
many skyscrapers, the front-to-back ratio 
experienced in the field may be consider- 
ably less than that measured on a “free- 
space” antenna range. This difference is 
caused by the multiple reflections seen in 
such an environment as shown in Figure 3 
below right. 


Intermodulation issues 

Intermodulation interference (intermod 
or IM) always has been a sore point with 
cellular operators, no matter what type of 
system is used. The problem is even worse 
on duplexed systems because the isolation 
provided by separate transmit and receive 
antennas is sacrificed, Typically, when a 
system has antenna intermod, it forms on 
the transmit antenna. If the system is not 
duplexed, the spacing between separate 


Figure 3. In urban areas with skyscrapers, the front-to-back ratio in the 
field may be less than that measured on a ‘free-space’ antenna range. 
This difference is caused by the multiple reflections in such an environ- 
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transmit and receive antennas typically 
provides an extra 30dB to S50dB of isola- 
tion for the receiver. [If intermod that forms 
on the transmit antenna were at a power 
level of -SO0dBm to -90 dBm, the antenna 
isolation isolation would reduce the re- 
ceived intermod to an insignificant level. 


Although it is easier to avoid intermod if 


a carrier chooses not to duplex, many PCN 
carriers are planning duplexed systems, 
and they will need antennas with low 


if 


intermod. A few manufacturers perform a 
low-power, two-tone intermod test on pro- 
duction units. Unfortunately, this type of 
test is not adequate in guaranteeing low 
IM levels. Many carriers have noticed a 
“broadband noise IM” phenomenon when 
several full-power channels are turned on 
with a duplexed cellular system. Because 
this phenomenon is only seen with several 
full-power carriers turned on, the only way 
to effectively guarantee low antenna IM 


«10 SONIC 


Join the hundreds of dealers who 
have switched to Sonic for: 


Favorable Pricing 
Call for quotes 


Fast Delivery 
Same day shipping on many items 


Outstanding Quality 
Compare our audio quality 


Product Evaluation Program 
Call for details 


Responsive Service 
Most repairs under 1 week 


It all adds up to 
Excellent Quality & Value 


Switch to Sonic today! 


Call for your FREE 1995 Product Binder 
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ronment headsets 


Auto racing headsets 


= 


Sound Technology 
Working for You 


Sonic Communications, Inc. 
4 Colonial Center Box 287 


New Ipswich, NH 03071 USA 


Tel: 603-878-1944 « Fax: 603-878-1773 
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during production is to “bring the moun- 
tain to the factory” and test each and every 
antenna. Figure 4 and Photo | on page 16 
show this type of facility. This broadband 
IM noise measurement effectively tests 
each antenna with 16 channels at more than 
S00W. At this input level, the antennas 
must have IM products below —100dBm to 
pass and to be shipped to the customer. 
Carriers would be wise to ensure that all 
the antennas that they purchase for cellu- 
lar-type systems are tested in a similar 
fashion, particularly for duplexed systems. 


The myth, the legend: VSWR 

It has always amazed me how the volt- 
age standing wave ratio (VSWR) has be- 
come the dominant factor in judging an- 
tenna quality. The truth is that VSWR 
probably is the worst judge of antenna 
quality that you could use. Its importance 
has been overstated because it is the one 
antenna specification easily measured in 
the field. To understand what VSWR 
means to system performance, see Figure 
5 on page 18. Using a nomograph avail- 
able In most microwave textbooks. we can 
determine the added system loss for any 
given VSWR or, stated another way, re- 
tum loss. With a VSWR of 2:1, the added 
system loss is only 0.5dB. When the 
VSWR is reduced to 1.5:1, the added sys- 
tem loss is 0.27dB. When the VSWR is 
reduced to 1.3:1, the added system loss is 
reduced to 0.075dB. It appears then, from 
a loss standpoint, that there is no perceiv- 
able difference in the system performance 
when the loss resulting from these VSWR 
values is compared. One must, however, 
be caretul of the “fold-back” circuitry used 
in solid-state final amplifiers. This cir- 
cuitry is sect to a particular VSWR value. 
When the VSWR exceeds the pre-set 
value, say 2:1, the amplifier output is au- 
tomatically reduced. Figure 6 on page 20 
shows two graphs. The first graph is the 
common misperception of how VSWR 
affects system performance, and the sec- 
ond shows how VSWR actually affects 
system performance. As the figure shows, 
a VSWR of 2:1 corresponds to 90% effi- 
ciency, Although a 10% loss may sound 
high, the result is the same as adjusting 
output power from 100W to 90W, a minor 
change, 

Another example of why VSWR is not 
the best judge of antenna quality comes 
from an old Citizens Band (CB) antenna 
marketing story. One of the large CB 
mobile antenna manufacturers sold a 5/s- 
Wave antenna that consisted of a 5/s-wave 
stainless-steel whip and a tapped coil to 
match the whip to a 500 coaxial cable. A 
competitor noticed that most end-users 
were highly concemed with obtaining as 


Top Performance, Bottom Price!! 


SHARED REPEATER TONE PANEL ————____— — Monel TP-154 e. 
LPS connect srsreus Inc. REC XMT POWER 
i. SHARED REPEATER & INTERCONNECT PANEL ‘eves MODEL TP-154 PLUS <i 
@crcss 
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Srne:: O ) 9 9 
LER Connect Systems Inc. LINE REC XMT POWER J 


U nbeatable performance and pricing have made our TP-154 the best selling Repeater Tone Panel ever 
offered. Our exclusive CTCSS Trak'" and CTCSS Hold Delay" software leave the competition in Z dust! 


M any customers asked us to add Interconnect to the TP-154. We have responded and now offer the 
TP-154 PLUS! There are many new innovations such as mobile commandable temporary cross tone. Below 
we've listed some of the more important standard features of this exciting new Repeater/Interconnect Panel... 


Repeater operation: Interconnect operation: 


CSI is a registered trademark of Connect Systems ing 


#50 CTCSS tones 

¢ 104 DCS codes 

¢ Up to 154 repeater subscribers 

¢ DTMF commandable temporary cross tone allows 
communicating with other CTCSS/DCS groups 

* Mobile to mobile signalling 

* Local, over the air and dial up programming 

° Programming transpond to CD-] Remote Data Display 

* Data download to CD-| Remote Data Display 

¢ Front panel display 

¢CW ID per subscriber 

«System CW ID 

* Auxiliary Relay 

¢ Repeater Time accumulation and Hits per tone/code 

And much more! 


64 subscribers. 
by the TELCO 
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¢ Up to 154 Interconnect subscribers 

e [nterconnect time accumulation per subscriber 

° Ringout and/or Overdialing 

* Land to mobile selective calling 

* Two tone, 5/6 Tone, DTMF, CTCSS, DCS signalling 

¢ Six unique ringing alerts allow selective calling 
within a CTCSS/DCS group 

* Full or Half Duplex operation per subscriber 

* DTMF commandable Half Duplex Privacy 

¢ 1-7 digit Interconnect access code per subscriber 

¢ Regenerated DTMF or Pulse dialout 

* Busy signal and Dialtone disconnect 

¢ Toll restricts (1, 0, 976, 9 etc.) 

* Toll overrides (Allows dialing to specific exchanges 
within restricted area codes) 

And much more! 


Optional EX-8 Line Expanders bring private subscriber lines 
into the TP-154 PLUS and allow DID style operation for up to 
(No overdialing required). 


Subscribers are billed directly 


thus eliminating message accounting headaches 
for the system operator. Supplied rack or wall mountable. 


Call Ray Dashner toll free at 800-545-1349 today for the complete story! 
In Canada: Carte! 800-663-0070 
Eastcom 800-263-2323 


/ wae” Connect Systems Inc. Phone (805) 642-7184 
2259 1 d. 
vaitia GA. 93003 FAX (805) 642-7271 
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TX COMBINER 


DUPLEXER 


SPECTRUM 
ANALYZER 


PREAMP 


Figure 4. To guarantee low antenna intermodulation (IM) during produc- 
tion, each and every antenna should be tested. This diagram shows a 
test configuration that measures broadband IM noise with 16 channels 
at more than 500W. To pass, antennas must have IM products below 


—100dBm. 


low a VSWR as possible. These end-users 
were making the mistake of judging an- 
tenna quality solely by VSWR. This com- 
pelitor began to manufacture similar an- 


CHAMBER 


tennas. instead of using a low-loss coil 


form to support the tapped coil, the other 


manufacturer used a lossy form. A dia- 
gram of these antennas can be seen in Fig- 


ae 


Photo 2. This picture shows the device-under-test (DUT) chamber that is 
part of the test configuration shown in Figure 4. Carriers would be wise 
lo ensure that all antennas for cellular-type systems are tested for low IM, 
particularly for duplexed systems. 


ure 7 on page 20, As vou can see. the origi- 
nal manufacturer had an antenna with a 
typical VSWR of 1.5:1 and only 0.2dB of 
loss in the coil. The new manufacturer's 
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tilities, airlines, rail- 
INE lien public-safety, 
military other 
government agencies 
worldwide have come 
to rely on Avtec for 
advanced. high-capacity 
console solutions for 
integrated radio/tele- 
phone systems. DSPatch 


and 


is a color touchscreen 
console system that 
employs Digital Signal 
Processors (DSP's) at 
every line and worksta- 
tion. Its distributed 


architecture ensures instant responses, even in 
large systems. DSPatch may be configured to 
support from 32 to 1,024 external lines or operator 


RLD’S Most ADVANCED, 


FEATURES INCLUDE: 


# User configurable screens 

# Conventional or trunked radio 
@ ANI with call queue 

# Multi-rormat paging 

@ Simultaneous conferences 

# Many more 

DSPatch32, @ 32-port system, is 


available for smatler applications. 


Call, fax or write for 
additional information or 
a budgetary proposal. 


Avtec 


4335 Augusta Highway 
Gilbert, SC 29054 USA 
Phone: (803) 892-2181 

FAX: (803) 892-3715 
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Base station antennas take up lots of 
storage space—and valuable dollars in 
inventory carrying costs. But there’s no 
need to tie-up your space and dollars for 
that unexpected emergency, because 
Hutton’s huge inventory is just a phone 
call and overnight shipment away. We 
stock top quality base station antennas 


DALLAS ATLANTA DENVER SEATTLE CANADA JOLIET HUA TON 
(214) 239-0580 (770) 729-9413 (303) 820-2929 (206) 453-2132 = (416) 255-6063  — (815)744-6444 
800-442-3811 800-741-3811 800-726-6245 800-426-2964 800-265-8685 800-435-9313 
FAX 239-5264 FAX 729-9567 FAX 820-2809 FAX 453-1558 FAX 255-9179 FAX 744-8996 


Ordering Is Easy With Six Convenient Warehouse Locations 


YOUR BASE STATION 
ANTENNA WAREHOUSE 


from the manufacturers you trust. If you 
need help determining the model that’s 
best for an application, give the nearest 
Hutton location a call on our 

toll-free 800 number. Now 


you have 6 convenient 
locations to choose 
from! Call today. 
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If your 

future Is 
up in the 
air, CALL 


SUMMIT is an 
experienced 
contractor i 
specializing in |X 


» Turnkey Tower 
Construction 

# Civil Construction 

» Antenna System 
Installation 

« Specialty Fabrication 

s Maintenance 

« Trouble Shooting 


CALL 1-800-327-8902 


Mm 
SUMMIT 


COMMUNICATIONS, INC. 


4659 Van Winkle Park Drive 
Jackson, Mississippi 39209 
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Figure 5. Use a nomograph to determine the added system loss for any given VSWR or, stated 
another way, return loss. With a VSWR of 2:1, for example, the added system loss (TX loss in dB 


on the nomograph) is only 0.5dB. 


antenna had a typical VSWR of 1.2:1 and 
2dB of loss in the coil. Which antenna 
would you rather use? 

When judging antenna quality, it is more 
important to see the whole picture and see 
what the antennas look like. Not only 
should you be concerned with what the 
patterns look like, but also what they look 
like in both the transmit and receive bands. 
You may also want to have the antenna 
patterns measured in the presence of one 
of your engineers. If you can arrange this, 


you can be sure that the pattems and gain 
agree with the manufacturer's specifica- 
tions. From personal experience. I can tell 
you that this can be a real “eye opener.” Of 
course, if the VSWR is extremely poor. 
your antenna has a problem, but the point 
is that for VSWR values of 2:1 or less, 
there is no perceivable difference in the 
system performance to the end-user, When 
opumizing a system, there are better ways 
to spend time than on trying to reduce 
antenna VSWR from 1.5:1 to 1,3:1—ways 
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To Order Call Toll Free: 1-800-MIDIAN’S 


Corporate Headquarters: (602) 884-7981 FAX: (602) 884-0422 


World Leader in Innovative Communications Technology 
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VSWR = 1.2:1 VSWR = 1.5:1 
LOSS IN COIL LOSS IN COIL 
= 2dB = 0.2dB 


SYSTEM 
PERFORMANCE 


Figure 7. Antenna (A) has a VSWR of 1.2:1 and 2dB loss in its impedance- 
matching coil. Antenna (B) has a VSWR of 1.5:1 and a 0.2dB loss in its 
coil. Which antenna would you rather use? 


Figure 6. The top graph represents the common misperception of how 
VSWR affects system performance. The lower graph shows how VSWR 
actually affects performance. 


that will offer a greater improvement in — close attention. Many manufacturers claim nulls below the horizon. nulls that are 
system performance. to have antennas offering null-fill. These characteristic of high-gain land mobile 
Null-fill is another subject that deserves antennas are intended to reduce signal — antennas. These nulls result from stacking 
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The Model 640 DAPT XTRA -- the Leader in Value, Quality, and Support. 


The Model 640 DAPT XTRA paging terminal Standard Features: 1,500 Pager Capacity 
entered the field in 1991 with an impressive list of | * 2 Telco/RS-232 Ports, expandable to 4 
standard features and an amazingly low price. It * 280 Seconds of Voice Storage * System Voice 
quickly took the lead as the best value in its Prompts * Alphanumeric Paging * 16 Transmitter 
class. The DAPT XTRA's track record for Zones w/Sequencing * Remote Tone Control 
reliability and support has helped it maintain that « Repeat Paging » Group Paging» Individual Call 
lead. Zetron's commitment to ongoing feature Counts * System Alarm Output « 24-Hour Remote 
development and upgradability ensures that the Factory Support 
DAPT XTRA will stay out in front for the long run. Options: Dual TNPP Network Interface » Dual 
Telco/RS-232 Card * Dial Click Decoder = MF 


12335 134th Ct.N.E : 
a ETR oO tw Redmond WA 98052 Decoder « Floppy Disk Backup 

Phone: (206) 820-6363 P nse 
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Andrew Innovation... 
's Everywhere 


Andrew offers everything you need to build the highest quality transmission line system. 
In addition to HELIAX” coaxial cable. Andrew also offers a complete line of connectors, 
cable assemblies and accessories. Each is designed and tested to reduce intermodulation 
(IM) and optimize the mechanical and electrical performance of your entire transmission 
line system, top to bottom, inside and out. 


Andrew Innovation... Put It to Work for You. 


‘t» CONNECT IT 


Andrew offers a wide variety of connector configurations and inter- 
face types including 7/16 DIN. 4.1/9.5 DIN and Type N connectors to 
accommodate any installation. 


PROTECT IT 


Andrew surge protectors, grounding kits 
and components provide the highest level 
of lightning protection available today. 
ARRESTOR PLUS™ Premium Surge 
Protectors provide true multi-strike capability 
delivering a cost effective, reliable, easy to 
install, no maintenance product. 


SECURE IT 


Transmission line installation is fast and easy with hangers 
designed exclusively for HELIAX® cable. Hanger Blox™ Coaxial 
Cable Hangers make the most efficient use of available space by 
arranging cable into compact, orderly units. 


WEATHERPROOF IT 


Andrew 3M™ Cold Shrink™ Weatherproofing 

Kits provide a long lasting, secure 

moisture barrier for cable connections and 

jumper-to-antenna connections with Type N or 7/16 DIN connectors. 
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Figure 8. Null-fill is intended to direct some additional energy toward the ground, filling in the nulls in the pattern to cover areas below the antenna 
that otherwise might be sacrificed in the effort to focus energy toward the horizon for maximum distance coverage. 


a number of vertical elements to achieve 
gain, Properly adjusting the phase and 
amplitude of cach element's current-feed- 
ing Is one way to reduce these nulls, thus 
creating null-fll. 

Figure 8 above shows the vertical pat- 
tern of a popular omnidirectional base sta- 
tion antenna specified as having 10dB gain 
with 25% null-fill. Two issues with null- 
fill become clear when you examine the 
vertical pattern. The first is that when en- 
ergy is refocused into the nulls, you do not 


get something for nothing. There ts a loss 
of gain in the main beam. The second is 
that it is extremely difficult to maintain 
the same phase and amplitude relation- 
ships—and thus the same null-fill—across 
the entire band. Check the patterns in both 
the transmit and receive bands. Broadband 
omnis claiming null-fill rarely have null- 
fill across more than a narrow frequency 
band. Not surprisingly. the antenna’s pat- 
term as shown in a catalog listing usually 
represents a measurement taken in that 


You'll profit from our 
experience in Service 
Information Management 


We've got the business and 
the software experience to 
streamline service/repair 
operations, Our product, 
ServicePlus, integrates and 
manages all administrative 
and decision support 
processes throughout the 
service cycle. 

From a single point of entry 
(Logbook), you can access 
accurate customer data, 
equipment history, technicians, 
suppliers, service contracts, 
inventory and dispatch. This 
modular system uses look-up 
tables and pre-set defaults to 
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narrow band. 

Choosing antennas is a critical part of 
system design. Probably no other compo- 
nent in a cellular system has as much ef- 
fect on performance per dollar spent. It is 
hoped that these guidelines can help you 
with your choices. The author would be 
interested in hearing how your digital sys- 
tem has performed and about any experi- 
ments that you may have performed with 
antennas in the system, a 
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and easy. SP Meriaue Leghouk, VHF/UHF 
ServicePlus modules include: —_ Inventory Control an . e 
+ SP Manager Service Contracts. Call Toll Free The New Voice in 
* Logbook (Wark 5 

Orders/Invoicing) eee, 1-800-467-6741 2-Tone Paging 


« Inventory Control 
* Service Contracts 
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New techniques 
in satellite paging 


Phase-modulated, single-channel-per-carrier (SCPC) signals connect 
multiple paging transmitters for simulcasting. Frame relay packet 
communications improve the two-way link backbone network. 


By Michael J. Major 


In terms of geographic growth. paging 
networks started as local enterprises with 
restricted coverage. Paging networks now 
cover regions, states and entire nations. 
New networks are operating in countries 
of all sizes. Networks continue to expand, 
making it possible for some paging sub- 
scribers who travel beyond their home 
countries to receive messages across inter- 
national borders. 

The rapid geographic growth of personal 
paging. plus the growing sophistication of 
its messaging, is fueled by steady improve- 
ments in the underlying satellite technol- 
ogy. said Howard Brady, manager of mar- 
keting and sales support at Skydata. West 
Melbourne, FL. 

Paging started as a simple “call your 
office” beep, then expanded to relaying 
telephone numbers, followed by more 
complex alphanumeric displays and voice 
messages. Eventually, limited two-way 
communications will be available. 

Meanwhile, basic paging network tech- 
nology is growing to accommodate and 
make these changes possible. 


Satellite distribution techniques 

Brady explained the evolution of tech- 
niques used for the satellite distribution of 
paging signals. Paging networks began 
using satellite services by “piggybacking™ 
on satellite video signals. Video receivers 
with subcarrier demodulators were used at 
each remote site. The signals sent to the 
video uplink were frequency-shift keying 
(FSK) modulated, similar to those used for 
low-speed computer communications via 
a conventional telephone modem. 

The growth in demand for communica- 


Major is a free-lance writer in Port Townsend. 
WA, 


tions links led some satellite common car- 
riers to offer services in FM* (FM-squared) 
networks. This technique is essentially the 
same as that used with video. except no 
video carrier is transmitted. Instead. 
each of the many channels is frequeney- 
modulated onto discrete subcarriers, cach 
with a separate frequency. This group of 
subearriers is then frequency-modulated 
onto a main carrier to form a signal. a full 
transponder wide, that is broadcast to the 
satellite. Because of the technique’s sim- 
plicity. the wide bandwidth of the signal 
and the full transponder power being used, 


New simulcast paging 
techniques require 
precise, microsecond- 
range limits on 
variations in message 
transmission delay 
(jitter). 


receivers may be built at low cost, but at 
the expense of high transponder cost. 


FM? refinement 

A further refinement of this technology 
was to add time-division multiplexing of 
digital signals in what became known as 
FM‘ (FM-cubed). This increased the num- 
ber of channels that could be transmitted 
per transponder and increased the cost of 
receiving equipment because of the com- 
plexity of additional demultiplexing 
equipment. 

Although these techniques proved satis- 
factory for a time. they became less satis- 
factory us the number und sophistication 


of the messaging grew, Brady identified 
five significant problems: 

© Because of the high cost of using a 
full transponder, these techniques can only 
be used when many different companies 
share the uplink signal via a services sup- 
plier. In many parts of the world. these 
services simply are not available. 

O Where these services are available. 
they are supplied by a common carrier. so 
a “backhaul” link (typically leased from a 
telephone company) is required between 
the paging hub and the uplink site. This 
backhaul adds cost and reduces reliability. 

3 The common carrier charges for serv- 
ices based on the propertion of the satellite 
transponder used by each customer. FM- 
and FM° are inefficient uses of satellite 
bandwidth. When data rates are low. the 
monthly charges for the link may be rea- 
sonable. New, expanded. more sophisti- 
cated services require higher data rates and 
more bandwidth, and the monthly costs 
easily become excessive. 

O New simulcast paging techniques re- 
quire precise, microsecond-range limits on 
variations in message transmission delay 
(jitter). Backhaul links are not stable 
enough, so controllers must be moved to 
the uplink site, This simuleast mode is 
used lo ensure coverage in the overlap 
areas between transmitters. In this mode. 
remote controllers each delay the messages 
transmitted in a network by a small. calcu- 
lated interval so each transmitter sends its 
data simultaneously with all others. Mes- 
sage ming must be highly accurate so 
pagers in the overlap area can receive si- 
multaneous, identical messages from both 
transmitters. Any jitter in the delay will 
degrade message timing accuracy. 

0 Because the service is shared, it is not 
possible for network operators to control 
their own networks. 


SCPC alternative 
Skydata has proved an alternative that 
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ANY QUESTIONS? 
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effectively solves all five problems. Brady 
said. The equipment originally was used 
for other broadcast purposes, such as news 
service, so, as Brady said, “When the pag- 
ing industry asked if we had something it 
could use, we said yes.” 

In this solution. each user has a “mini- 
hub™ satellite transmitter that relays single- 
channel-per-carrier (SCPC) signals to re- 
ecivers at each remote site. Signals are 
phase-modulated, a method that uses sat- 


ellite bandwidth far more efficiently than 
FM- or FM‘. In some cases. Brady said, 
transponder costs are reduced to one- 
tenth the cost of comparable FM? or FM’ 
service, 

Because this minihub satellite transmit- 
ter is at the master controller location on 
the user's premises, it eliminates the 
backhaul, with tts attendant problems. 
The heart of the Skydata system is the 
satellite receiver. This receiver is entirely 
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digital and is designed to operate at any 
data rate between 9.6kbps and 256kbps. 
with no hardware changes. The data rate, 
receive frequency and other receive char- 
acteristics are controlled by software and 
may be changed by command over the 
satellite link. This flexibility makes net- 
work upgrading or reconfiguration 
simple. The receiver is designed for con- 
stant inpul-to-outpul transmit time, which 
allows it to operate with simulcast puging 
systems, 


Two-way backbone link 

Another new development offered by 
Skydata is its two-way backbone link, 
called tntegrated services access terminal 
(ISAT). 

Brady explained that, until now, the 
standard very small aperture terminal 
(VSAT) had two limitations. The first is 
that hub facilities are expensive. A hub 
can be justified only if it will communi- 
cate with the hundreds of remote VSATs. 
Second, as with any “star” network con- 
figuration, communication between one 
remote location and another remote re- 
quires a double satellite hop through the 
hub, which means extra delay. Networks 
configured for true “mesh” communica- 
lions are impossible with standard VSAT 
technology. 

The key to ISAT. Brady said. is the use 
of frame relay technology (also called fast 
packet), which is a simplified form of 
packet communications that provides ex- 
tremely rapid packet switching and rout- 
ing. As with most other VSAT systems, 
euch digital message being transmitted 
over the network is partitioned into pack- 
els, then merged with other packets for 
transmission. With this method. the dis- 
abling two-hop delay of past VSAT sys- 
tems is avoided, 

One significant result of these improve- 
ments. said Mike Odneal. marketing man- 
ager atl SpaceCom Systems, Tulsa, OK. ts 
that “we're seeing a wend toward smaller 
paging companies upgrading their equip- 
ment and moving to satellite communica- 
tions because it’s that much more efficient 
and cost-effective.” 

John H. Bimrose, sales engineer at 
Microspace Communications, Raleigh, 
NC, also sees the trend toward upgrades, 
“Whit used to be the province of large 
carriers is now being taken advantage of 
by smaller carriers,” Bimrose said. 
“many of whom work together, finding 
that they can so expand their services at 
a cost substantially lower than if they 
tied themselves together using phone 
lines.” 
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From the forge of world-wide competition 
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vertical antennas. 
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highest performance and durability 
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signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirif-and win today. 
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One Newtronics Place 
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Troubleshooting tips 
for radio repeaters 


One of the most important parts of a mobile radio system is the repeater. 
Servicing repeaters may involve special problems because of the remote 
locations used for many radio communications repeater sites. 


By Roald Steen 


Two-way communications radio re- 
peaters often are placed at remote loca- 
tions from the radio service shop. When 
you receive a call about a radio problem 
that may be caused by a malfunctioning 
Tepeater, find out as much as you can 
about the problem before leaving tor the 
site. 

First. tune the FM service monitor to 
the repeater frequency. Use a portable 
or mobile transceiver to key up the re- 
peater and modulate it with a short test 
message. This procedure 
tells you whether the re- 
peater is transmitting and 
whether it is on frequency. 
It also reveals whether the 
modulation is proper, the 
conlinuous-tone controlled 
squelch system (CTCSS) 
frequency is correct und 
whether there Is noise on 
the repeater output, 

If a spectrum analyzer is 
at hand, use it to observe 
the repeater frequency 
spectrum. Although the 
analyzer does not indicate 
power levels precisely. it 
reveals material changes in 
signal level. If the signal 
has strong spurious emis- 
sions (spurs), these may be 
displayed on the spectrum 
analyzer. 

Next, ask the dispatcher to key the re- 
peater and give a short test message. If 
the modulation is better and less noisy, 


Steen is an elvetronics instructor and free-lance 
writer, He has worked as a two-way radio tech- 
nician. and he dives in Woodbury, MN. 


the problem may lie with a satellite re- 
ceiver rather than with the repeater. 


Bringing the right equipment 

With the information gained from these 
tests. you should have a good idea of what 
instruments and parts to bring to the re- 
peater site. Some sites are at places that 
can be reached best by pack horse. Because 
few radio service shops keep pack horses, 
the technician is the pack horse. When the 
repeater site is hard to reach, it is impor- 
tant to bring the right equipment and tools 
for the job, 

It is helpful to store some key parts and 
equipment at the repeater site, such as 


SYSTEM ANALYZEN 


Tune the repeater’s frequency on the FM service monitor and spectrum 
analyzer before you leave the radio service shop for a repeater service call. 
Information learned from studying the signal on these instruments may pre- 
Pare you for the problem that needs to be fixed at the site. 


tubes. test coaxial cables and connectors, 
fuses, relays. lightbulbs for the lamps. a 
microphone and a soldering iron, Storing a 
soldering iron at the site means you do not 
have to wait for an iron to cool before re- 
placing it in the toolbox. 

Many radio service shops maintain well- 
designed and well-stocked service vehicles, 
usually in the form of a van. The van should 


be equipped with several antennas for the 
bands used by the shop’s customers, a 
small workbench, some instruments that 
stay in the van, such as a wattmeter and a 
multimeter, and a number of test leads and 
connectors, 

The van should have racks and shelves 
for securing the service monitor, spectrum 
analyzer and a small gasoline-powered 
generator to supply electricity for the test 
instruments and lights. 


Stocking the parts 

Before you journcy to the repeater site, 
take the parts needed for that repeater into 
the van. Bring a portable transceiver for 
communications from the re- 
peater site, 

When you arrive at the site, 
survey the area to see whether 
everything is in order. If you can 
see the antennas from the 
ground, inspect them to see 
whether they appear to be intact. 

Many repeater sites have 
alarm systems to alert dis- 
patchers or the radio service 
shop that someone is entering. 
Use the portable transceiver. if 
hecessary, lo report your ar- 
rival at the site. Then follow 
the procedure for entering the 
site without tripping the intru- 
sion alarm. 

Once inside the equip- 
ment shelter, begin with a 
visual inspection, If the site 
Is equipped with an instru- 
ment that shows electric line power. check 
it to see whether the line power ts nor- 
mat. 


Equipment interlocks 

Most repeaters have interlocks to inhibit 
the transmitter, so notify the dispatcher 
before opening the repeater cabinet. If a 
spare repeater ts available. switch it into 
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I, your paging network has more than 
10 transmitter sites, call SpaceCom. 


Why? Because if you aren't using SpaceCom to link 
your paging transmitter sites via satellite, you may be 
wasting money. 


Compared to terrestrial RF links or phone lines, satellite 
technology from SpaceCom is actually less expensive in 
most cases. And SpaceCom can decrease your costs-per- 
site as your paging network expands -- without sacrificing 
quality and reliability. 


[__] YES, send more information 


NAME 
TITLE 
COMPANY 


CITY STATE zip 
TELEPHONE FAX 


! 

: 

| 

i 

! 

1 

I 

] ADDRESS 
| 

! 

1 

! 
L 


Ride The Wave 


Hard to believe? Well, a long list of paging companies 
are already taking advantage of SpaceCom’s satellite 
experience, expertise and equipment. In fact, the majority 
of the nation’s Top 20 paging companies are SpaceCom 
clients. Plus, more than 25 small-to-medium sized 
regional paging operations use SpaceCom, too. 


Satellite technology from SpaceCom is definitely the 
wave of the future. Call or fax us today for a free 


introductory packet. 
1-800-950-6690 


Outside USA: 918-488-4800 
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$69 to $121. 800-521-2203. 


repeater cabinet. 

As you open the cabinet, make another 
visual inspection, Does everything look in 
order? Are all circuit boards properly in- 
serted? Are there any visible signs of dam- 
age, such as charred components or wire? 

The next step is to test the antenna sys- 
tem and transmitter power, As the repeater 
can be controlled from a microphone in 
the cabinet, connect the microphone to its 
connector. Insert your wattmeter between 


Miker ID. Their goose is cooked. 


malty. C5e 


Digital ANI 


[ esc | CONTROL SIGNAL 


the coaxial cable connector and the re- 
peater output. Key the repeater and mea- 
sure forward and reverse power. This test 
reveals whether the repeater power output 
is normal and whether there is a problem 
in the antenna or coaxial cable. 

Once this test has been performed, most 
further tests should be performed with the 
repeater connected to a dummy load to 
prevent interference with traffic on the 
channel. Be sure to use a dummy load rated 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 
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Many repeater sites have several identical re- 
peater models. You may be able to ‘borrow’ 
circuit cards from another repeater as you work 
to isolate the problem. 


to dissipate the power produced by the 
repeater, which usually is capable of 
greater power than a mobile radio. 


Circuit cards 

At the repeater site, limit repairs to the 
circuit card level. Troubleshooting to the 
component level should be done at the 
radio service shop where better instru- 
ments, a better workbench and more spare 
parts are available. 

Many repeater sites have several identi- 
cal repeater models. During troubleshoot- 
ing, “borrow” a circuit card from an iden- 
lical repeater for substitution. This proce- 
dure may help to isolate a malfunctioning 
circuit card. 

Bear in mind that, as long as the circuit 
card is “borrowed” from the other repeater, 
that repeater is disabled. The procedure 
should be followed only if the other re- 
peater can be switched to a backup site, or 
if the other repeater’s users can manage 
without it for a few minutes. Always in- 
form the users of the other channel when 
you disable a repeater. 

As with other radio repairs. to trouble- 
shoot a repeater malfunction, check the sim- 
plest possible causes first. Does the repeater 
have primary power, and are all the fuses 
OK? Are there any visible signs of trouble, 
such as loose wiring or connectors? 


Vacuum tubes 
Although more and more types of equip- 
ment use solid-state components, many 
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CONNECTION AND CORD 
REPLACEMENT IS A SNAP! 4 
The key to the Modulink system is the 
innovative modular cordsets, which allow our é j 
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popular radio transceivers — without any hord-wiring. Should a cord fail, 
it can be replaced in thirty seconds, even in the field. Simply unplug the 
foiled cordset ond snop in a new one. You save technical service time, 
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BUILT TO PERFORM AND BUILT TO LAST. 
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For more information on Shure Modulink microphones, cordsets and 
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repeaters still in service use one or more 
vacuum tubes in the transmitter final am- 
plifier. Although tubes are built to with- 
stand some abuse, they still are more likely 
to fail than most solid-state components. 

There are several ways to check the 
tubes. In many repeaters, tube voltages 
and currents are metered, so the readings 
indicate tube status. A blown fuse in the 
high-voltage section may indicate a trans- 
mitter tube problem. 


When you troubleshoot a high-voltage 
power supply or a tube problem. you 
should not work alone. Having another 
service technician with you can make a 
big difference in case of an accident. 

With modern electronics equipment, 
mechanical components are among the 
most vulnerable parts. A repeater may 
have several relays. Bring spares. unless 
spares are kept at the site. 

Test the repeater’s receiver with the help 
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of the FM service monitor's signal genera- 
tor, Also check the discriminator reading 
with a test instrument, Most repeater re- 
ceivers should have a sensitivity of about 
O.5pV, 


Cavity filters 

A repeater located at a site together with 
many other repeaters or transmitters usu- 
ally is equipped with cavities or other fil- 
ters to prevent intermodulation interfer- 
ence. If you check the receiver sensitivity 
on a unit equipped with one of these fil- 
ters, expect to see a poorer sensitivity 
figure. 

Repeater malfunctions can be caused by 
audio section or subaudible tone section 
malfunctions. Check the audio deviation 
and the subaudible tone deviation with the 
PM service monitor, Also check the 
subaudible lone lrequency by looking at 
the Lissajus pattern on the oscilloscope 
section of the service monitor. 

If your service monitor lacks an oscillo- 
scope, call someone at the radio service shop 
and ask another technician to check the 
Lissajus pattern on the signal received there. 

Belore finishing repairs and closing the 
cabinet, check the repeater Hrequency and 
deviation and make necessary adjustments. 

When you return the repeater to service. 
switch back from the spare repeater, Ask 
the dispatcher to give a short test message 
while you observe the results on the serv- 
ice monitor. 


Line faults 

Faults on leased telephone lines that 
control the repeater offen cause repeater 
problems. If the dispatcher has difficulty 
controlling the repeater. or if the 
dispatcher’s voice signal looks noisy on 
the FM service monitor, the problem may 
be a line fault. In some areas, line faults 
occur more often after heavy rains than at 
other times. Telephone signal attenuation 
may increase when the ground is moist. 

While you are at the repeater site, and 
unless you are in a hurry, check other re- 
peaters at the site quickly. Use the FM 
service monitor to check their frequencies 
and deviations, and adjust the frequency 
and modulation levels as necessary. 

Make sure everything is left in good 
order, Close doors and cabinets properly. 
lo avoid activating any interlocks. 

If the site has a tower equipped with 
obstruction marking lights, cheek the lights 
by covering the photocell with your hand 
or bypassing the photocell with a switch. 

As you leave the repeater site. reacti- 
vate the intrusion alarm. Use your portable 
or mobile radio to inform the dispatcher or 
the radio service shop that you are leaving 


the site. = 


Introducing 


+ SK YMARK®* 
+ VehicleTracker 


* 


Finally an Affordable Your Fleet, Your Radios, 
GPS Based AVL System Your Maps & Your Budget 


Everyone, it seems, is talking about the Global Positioning SKYMARK VehicleTracker is geared to existing fleet manage- 
System, or GPS. GPS is a recent innovation in precise low-cost ment operations. Our low-cost vehicular GPS receiver inter- 
satellite-based positioning technology. And, when installed in faces to our micro-miniature data modem, that installs quickly 
a two-way equipped vehicle, GPS-based Automatic Vehicle inside the mobile radio. The modem’s emergency “panic but- 
Location (AVL) systems are capable of streamlining fleet oper- ton” enhances personal safety and command outputs provide 
ations by showing dispatchers the accurate location of every remote control in the vehicle. 


vehicle in the fleet. Now Cimarron brings GPS/ AVL technolo- 
gy to radio-based fleet vehicles, simply and without the “Big 
System” costs. 


At the dispatch center a compact radio channel controller 
receives vehicle location data from each unit with minimal 
impact on existing voice traffic. The data is then passed in real- 


Hi gh Tech, Low Cost time to a PC displaying an exact electronic copy of the paper 
We have made SKYMARK economical enough for virtually le the fleet uses every day. The location, unit ID, speed and 
any dispatch operation to justify. We use exact electronic direction, plus the “closest car” to an incident or assignment are 
copies of the dispatcher’s existing maps, on a simple, clear shown clearly on the map display. 
computer display. Plus our SKYMARK AVL system is a And There's More! 


complete package (not just some pieces), and it can be 


; eA , So call us and we'll show you how SKYMARK can provide a 
installed and maintained by any radio service shop. 


simple, economical and straight-forward AVL solution to fit 


your needs, 
The mobile receives signals PC running 
from GPS satellites. ; @ 
3 VehicleT racker 
Software 


The vehicle ID, speed and direction 
are sent to the base display 


SKYMARK’s Mobile ini 
RF modem fits inside _ 
the mobile radio. CIMARRON 
TECHNOLOGIES 
934 South Andreasen Drive, Suite G, Escondido, CA 92029 
SKYMARK and Vehicle Tracker are registered trademarks of Cimarron Technologies Call toll-free 1-800-487-7184 or 619-738-3282. 
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How to design and install 
a 6,400bps Flex paging system 


Designing and 
daunting task. 
antennas 


By Nigel Pestell 


Flex! paging technology is rapidly mov- 
ing tO center stage in the paging industry. 


Introduced in 1993, it overcomes many of 


the impediments of earlier protocols. Com- 
pared to POCSAG and most other proto- 


cols, Flex technology has vastly greater 
system capacity (2 million local addresses 
and | billion addresses nationwide) as well 
as lower-cost growth and better data integ- 
rity. Flex protocol sets the stage for two- 
way paging, high-speed voice paging and 
more efficient use of crowded channels. 
Flex protocol is becoming the dominant 


host transmitter—this picture shows a simulcast controller and a Motorola Nucleus transmitter. 


installing a 6,400bps Flex paging system need not be a 
Just be sure to simulate the topography, avoid placing 
too high, and avoid propagating too much power. 


protocol for the next decade and beyond. 
and paging system operators may be faced 
with the task of having to design and in- 
stall new Flex paging systems. Systems in- 
corporating the Flex paging protocol in- 
clude a terminal, a system controller, a dis- 
tribution network and an RF transmitter 
station. The design ts straightforward, but 
there are two caveats: Do not put the an- 
tennas too high, and do not transmit too 
much power from any one of them. 


Tile analysis 

Begin by investing a few hundred dol- 
lars in a simulation study. or several hun- 
dred more for a composite of multiple 
sites. An analysis of the prospective site 
topography can be done before you con- 
template actual hardware decisions.* 

Paging systems have some unique con- 
siderations not encountered in two-way 
radio systems. Many pagers are used in- 
side buildings and are used in areas with 
overlapping coverage from several trans- 
millers, SO accurate propagation models 
are important. Simulation turnaround is a 
week or less and well worth the time and 
budget. 

Topographically, paging coverage 
should be smooth and even over the entire 
area. If an antenna is placed too high, or if 
too much power is transmitted, its strong 
signal could propagate too far, intrude into 
adjacent coverage areas and crash loo 
many bits in the overlap areas, 

As a rule of thumb, pagers can tolerate 
overlap and jitter up to one-quarter of a 
bit time. At 6.400bps. Flex technology 
uses four-level frequency-shift keying to 
double the basic data rate of 3.200bps. 


'This and other references appear at the end of 
the article. 


Pestell is marketing manager at Motorola Global 
Paging Infrastructure Division, Ft, Worth. TX. 
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THERE 


Superior mechanical durability... greater transmit range... more efficient 


ARE MANY 


RF designs... toll-free service and order-entry hotlines... best warranty in 


the business... fast turnaround on special orders... we listen to your 


input and act... satisfaction always guaranteed... 


TO LARSEN 


INCLUDING PUTTING 
YOUR OLD ANTENNAS 
TO BETTER USE. 


Read between the lines and you'll begin to see why Larsen antennas are the best in 


FO iO 
: ane : "lim L 
the business. And why we're the clear choice for dealers and users worldwide. Now that | (GC )) arsen 
you've got the itch to switch, scratch it by calling 800-426-1656. Fax: 360-944-7556. The Clear Choice™ 
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= 
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CODES 


MESSAGE 
DATA FIELD 


Figure 1. Eleven interlaced data blocks take 1,875ms to transmit one frame. 


Therefore, one bil-lime is 312.58, and 
one-quarter of that time is 78.125p.s, 
which is the jitter budget. 

RF signal propagation rate is 3.4ys per 
mile, or roughly [ns (nanosecond, a bil- 
lionth of a second) per foot. If a 
subscriber's pager is five miles from one 
transmitter and is receiving its signal well. 
and if the same signal with nearly equal 
power comes in from another transmitter. 
say. 25 miles away, the signal overlap will 
be about 208s. For a 3.200bps signal. the 
maximum allowable jitter is 78.125ps— 
you can see the hazard of putting an an- 


Combiners & 
Multicouplers 


Engineering, désign & tuning services 
Off-the-shelf & custom filter systems 
A/S, Celwave, Decibel, Telewave in stock 


CARTWRIGHT = 800-543-8614 


Fax 513-489-1449 
International + 513-489-1755 . 


COMMUNICATIONS COMPANY 
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tenna too high or transmitting too much 


power in simulcast systems. 
Spatial frequency, antenna placement 


and output power all vary widely from one 
locale to the next. but to give a sense of 
scale, Albuquerque might use only two or 
three transmitters. Metropolitan Atlanta 
might require 10 ta cover the inside 
beltway. New York City would need as 
many as 20 high-power transmitters to 


penetrate the many large buildings there. 


A full nationwide network might take 


1,000 or more transmitters. 
Once a propagation analysis has indi- 


cated transmitter site placement. conduct a 
management survey of the sites and select 
buildings or leased towers with good 
grounding. installed phone lines and reli- 
able utility power. 


Monitor receivers 

Monitor receivers can be used to collect 
contro] and maintenance data from mul- 
tiple transmitters. As a rule of thumb, one 
monitor receiver is used for every five to 
eight transmitters, placed al strategic 
points. If possible. the location of monitor 
receivers should be RF noise-free. Exces- 
sively high RF noise levels may hinder 
reception of maintenance data. Poor data 
reception could result in misinformation 
and the loss of alarm reports, which could 
degrade system performance. If there is 
too much interference, monitor receivers 
may not be able to decode their mainte- 
nance cycle information properly. 

Every transmitter in the paging system is 
assigned to a maintenance group. Transmil- 
lers receive their data packets and com- 
mands from the simulcast controller 
Whenever the simulcast controller issues a 
maintenance cycle. monitor receivers gather 
up alarms and status data and send them 
back to control. 


Power 


to the System! 


mprove the perlormunee oF 

your communicitions sys- 

tem and suave money with 
RELM LMC Systems & 
Products, 

LMC Systems manufactures 
repeaters and base stations for 
VHF, CHF and 800 MHz 
applications. Our repeaters are 
noted tor their high quality, 
reliability. and ease of service 

LMC Products offers a wide 
Variety of duplexers, com- 
biners, filters, couplers, IM 


REUZM 


COMMUNICATIONS 
& An ADAGE COMPANY 


suppression panels, pre- 
selectors, and other devices 
to further enhance the 
capabilities and perfor- 
mance of your communi- 
cations system. 

And. RELM LMC 
Systems & Products ure 
compatible with virtually 
every conventional two 
way radio and system 
available. For more infor- 
mation. call us today! 


7707 Records Street 
Indianapolis, IN 46226 


1-800-874-4665 
FAX: 1-317-545-2170 
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Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting SL-11R-RA 
pads (supplied with the power supply), to the top of the SL-11A 
(254"H x 75%"W x 9%"D) or the SL-11R (2% "Hx 7’W x 9%4"D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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9 Autry, Irvine, CA 92718 
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Figure 2. Flex system block diagram. 


By referencing signals broadcast by 
Global Positioning System (GPS) earth- 
orbiting satellites, monitor receivers moni- 
tor their respective groups’ signal propa- 
gation delays to allow the system’s syn- 
chronization to be aligned. This way, the 
system can accommodate the local terrain. 
It is a matter of finesse as opposed to brute 
force. 

System-synchronous launch time can be 
triggered by GPS timing signals. All sys- 
tem data are buffered in the system con- 
troller. Transmitter launch time is indi- 
vidually advanced or retarded according to 


MONITOR 
RECEIVERS 
RANSMITTER 

SITES 


SATELLITE 


WIRE 
LINE 


C-NET 
CONTROLLER 


DISTRIBUTION 


data in its respective syich frame. (See 
Figure | on page 36.) These data align the 
system, Although individual pagers’ recep- 
tion delay may vary because the pagers 
can be anywhere within the system, GPS 
timing signals control all transmitters’ 
launch times to within +5ps. 

By using GPS timing signals to syn- 
chronize the paging system, Flex protocol 
can boost a pager’s battery life by as 
much as 1,000% vs. POCSAG.* 


Simulcast controller 
The system controller accepts Telocator 


network paging protocol (TNPP) paging 
packets from the paging terminal network. 
(See Figure 2 to the left.) The controller 
encodes the data into Flex frames and 
schedules the delivery of those frames to 
the distribution network. 

The terminal maintains the paging 
company’s subscriber data base, what ad- 
ditional value-added services they have 
activated, and what type of pager they 
have. This information can be sent in real 
lime to the carrier’s billing system. 

Simulcast controllers can be any- 
where—at a single customer's premises or 
miles away at a remote network distribu- 
tion hub. 

To save system cost and to hasten time 
to market, the idea of shared controllers 
has emerged. Shared network controllers 
allow smaller system operators to enjoy 
large-scale system advantages. 

The main caveat regarding system control 
is to be sure to include battery backup power. 


Phantom TNPP 

Terminal network hardware is the same 
as in earlier paging systems, but a TNPP 
software upgrade may be necessary. TNPP 
protocol versions 3.5 and earlier precede 
the Flex introduction date and cannot 


The New STABILOCK® 4015... 
The Only Radio Test Set You Can Hold With One Hand And Load With The Other 


lf you want a good workout, go the gym. We know how 


hard it is to lug around a two-way radio test set that’s big, 
bulky and heavy. The STABILOCK 4015 on the other 
hand, weighs in at less than 20 lbs. and goes everywhere 
you have to - it even fits under an airplane or helicopter 
seat when you're visiting those remote locations. And, 
good things come in small packages. 


CJ spectrum analyzer with audio 
1 electroluminescent display for easy viewing night or day 
) licensed CLEAR CHANNEL LTR™ testing capability 


LJ) memory cards to load & run tests automatically, including all cellular formats 


| digital storage oscilloscope 
internal battery 


All this plus a price that won't put you out of business. 
Call Wavetek today — we can put the future of two-way 
radio testing in your hands today: 1-800-392-8100 
(in MA: 617-229-7585). 


Wavelek Corporation 
5808 Churchman Sypass 
Inchanapotis. IN 46203-6103 


CLEAR CHANNEL LTR |s a registered trademark of the EF, Johnson Company. 
STABILOCK 4015 is a registered trademark of Wavetek, 


Waveiek Corporation 
128 Wheeler Road 
Burlington, MA 01803 


1-800-392-8100 Fax - 617-273-5943 
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It’s your move. 


Need a strategy for moving from 2 GHz? Add to this transmission engineering. System 
Wich California Microwave, you can minimize design. Installation. Training. You can move with 
risk and be sure of getting where you need to be. Today real confidence. 
into tomorrow. For our complete information package of solu- 
Our 6 GHz radios cover the broadest capacity tions for PCS relocation, call California Microwave 
ranges you can find in digital and analog microwave. today. We'll make your move a smart move. 
You'll find high performance at 10 GHz. And our 1-800-999-1920. 
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=e” 
, LP 
y. 4h ge 4 
A Lg 
ry .| 
rid b 


making the smart move f/f 


Circle (32) on Fast Fact Card 


You can tell a lot 
about our company 
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recognize Flex pages. Version 3.6 is rec- 
ommended because it contains the neces- 
sary Flex support. 

You can get around this with “phantom 
TNPP” techniques. Simply offset the ad- 
dresses of Flex pagers by 3,000,000. This 
becomes an invalid address in POCSAG, 
which raises a flag in the station controller. 

If the data base will not accept invalid 
POCSAG addresses, an alternative method 
is to create Flex-unique addresses, pro- 


gram them at the destination terminal, and 
treat them accordingly. 


Distribution network 

Distribution networks can operate via 
wireline, RF link or satellite. The type of 
link used to determine what type of simul- 
cast synchronization is required. With digi- 
tal satellite and direct syne, timing is em- 
bedded in the controller data stream. This 
can be a great cost-saving feature because 


Cellular 
O.E.M.s 


by the company we keep. 


Not only from these blue chip customers, but also 
from our other 4000 satisfied customers worldwide. 


We have over 1800 individual batteries and accessories for Two-Way/PMR 
and Cellular/GSM communication, and the ability to design and manufacture 
custom batteries to the most demanding and exacting specifications. 
It's nO wonder so many blue chip category companies and 
top governmental organizations prefer Multiplier batteries 
and accessories for their communication needs. 


Isn't it time you were treated to premier 
quality and service? 


Cail or Fax for our Catalogs: Cellular, GSM and Two-Way/PMR. 
Distributorships are available worldwide. We export. 


Professionals prefer Multiplier. 


Multiplier 


Multiplier Industries Corp., Radio Circle, PO Box 630, Mt. Kisco, NY 10549 U.S.A. 
914-241-9510 + 800-642-2424 (outside NY State) « Fax: 914-241-1103 


Multiplier Ltd., High Wycombe, Bucks, U.K. 


Tel: (0494) 537493 Fax (0494) 443422 Mobile (0836) 583021 
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the alternative is to place a GPS receiver at 
every transmitter, 

System-wide transmitters receive the 
downlinked paging data via their respec- 
live network interface units, which are 
printed circuit cards installed in the trans- 
milter chassis (See Photo | on page 34) or 
in an external chassis. 

After distribution, the paging data ar- 
rive at the RF transmitter stations for 
broadcast to the subscribers’ pagers. It is 
critical that all transmitters in a given si- 
mulcast area launch their paging data si- 
multaneously. Failure to align the indi- 
vidual transmitters’ launch times can re- 
sult in degraded system performance. 

After installation, about the only tool 
necessary to debug the system is a com- 
mon service monitor, Problems are typi- 
cally simple things that have been over- 
looked, such as the data streams being 
inverted, or an incorrect system ID. Be 
sure to enable data checksum on the diag- 
nostic receivers, and use resonant cavities 
(filters) on monitor receivers in unavoid- 
ably noisy locations. 

For system characterization, most serv- 
ice providers systematically grid-out the 
coverage area and then drive around with 
an assortment of pagers, noting how they 
respond. It is a good idea to begin at the 
simulcast overlap areas and inside the larg- 
est buildings. Ultimately, customer feed- 
back (complaints) will round out your sys- 
tem characterization efforts. 

In any event, designing and installing a 
6.400bps Flex paging system need not be 
a daunting task. Just be sure to simulate 
the topography, avoid placing antennas too 
high, and avoid propagating too much 
power. 


References 


' The Flex protocol is a high-speed paging 
protocol that expands system capacity and 
reduces subseriber battery consumption, “Flex” 
is short for “flexible wide-area synchronous 
protocol.” Flex is a Motorola trademark, 


Motorola offers site topography analysis 

service using ts Mozaik tile analysis software 
through its Global Paging Infrastructure Division 
in Ft. Worth, TX, Tel. 800-520-7243. See also 
“Tile Analysis Plots Coverage for Utility Radio 
Networks” by Bernie Olson in the June 1994 
issue. Other propagation analysis software and 
service vendors can be found in the December 
1994 Buyers’ Guide issue and in display and 
classified advertising in this issue. 
* See also “GPS Timing Signals Support 
Simulcast Synchronization” by Al Fisch in the 
May 1995 issue for more details on the subject of 
GPS tuming signals used in simulcast systems. 
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ELECTRONICS 


One Tool: PAGETRACKER Pro™, The Paging Industry’s New Standard 
in Wireless Measurement Instruments. 


You want one instrument for all your network test and analysis needs. Your customers want quality paging 
service. Revolutionary PAGETRACKER Pro is the answer. 

Advanced PAGETRACKER Pro packs a range of features and measurement capabilities never before 
available in a single, easy-to-use piece of test equipment. It reads all paging activity — including FLEX — 
in real time so you can see what's actually going out over the air instantly. Four easily 
tunable, independent receivers let you take up to four different measurements on a 
single channel, or the same measurement on up to four different channels. High- 
performance, ultra-stable receivers provide reliable, accurate measurements. 

You can simultaneously measure signal strength, BER, traffic, interference and more, 
with comprehensive measurement capabilities like throughput, traffic statistics and batch 
efficiency. A NAVTRACKER GPS receiver provides multiple test results with position 
stamps to dramatically improve your troubleshooting. PROMAP® software automatically 
plots those results as a color map for a virtual blueprint of your system’s strengths 


At under 10 pounds, 
PAGETRACKER Prosa 2d weaknesses. 
powerful, portable WMI One tool. One company. One call. Contact 


306 Enterprise Drive 
Forest, VA 24551 
FAX 804-385-7692 


hes decodes oll POCSAG, Grayson Electronics today at 1-800-800-7465 
paging signals virtually to find out how PAGETRACKER Pro can help solve 
anywhere in your potential system problems before they become 


coverage area, 
problems for your customers. 


PAGETRACKER Pro is a trademark and PROMAP is a 
registered trademark of Allen Telecom Group Inc. Your Wireless Connection. 
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MODUCOM 
Ultra-Com PRO 


"No-Compromise” Dispatch Consoles 


The Ultra-Com PRO is the only dispatch console available 
today that permits the 
operator to program and 
modify the complete sys- 
tem without outside tech- 
nical assistance. Using 
Moducom's _ exclusive 
"Screenmaker" and 
"Customizer" programs, 
the user can easily and 
quickly design operating 
screens for function, ap- 
pearance, color, switch 
sizes and location, and 
develop other functions unique to each operation. In addition, 
Moducom provides software updates at no charge. The 
Ultra-Com PRO is available with standard color monitors, with 
mouse or track-ball, and with 15-inch, 17-inch or 20-inch 
touch-screen monitors. _————————— 


MODULAR 
Call, Fax or phone for 
our complete COMMUNICATION 


literature package. SYSTEMS, INC. 
LSS eS St 


13309 Saticoy St., No. Hollywood, CA 91605 
(818) 764-1333 Fax (818) 764-1992 
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Technically speaking 


(continued from page 10) 


cushioning can reduce jarring that might 
cause microphonics. 

p& Frequency drift — When testing with 
a signal generator. it is really important for 
the signal generator’s modulation meter to 
be calibrated accurately. Sensitivity and 
modulation acceptance bandwidth tests re- 
quire that the modulation meter be accu- 
rate. With a good spectrum analyzer, it is 
easy to determine accuracy of the signal 
generator’s modulation meter. 

Using the Bessel method with a good 
spectrum analyzer, the modulation meter 
calibration can be checked, The setup is 
the same as that shown in Figure 3. The 
1kHz modulating tone also must be accu- 


When testing with a 
signal generator, it is 
really important for the 
signal generator’s 
modulation meter to be 
calibrated accurately. 


rate. It can be checked with a frequency 
counter. The principle of this test is that, 
at certain modulation indices, the carrier 
nulls out completely, leaving only the FM 
sidebands. To determine accurately the 
point at which the carrier is nulled out, the 
spectrum analyzer must be able to resolve 
the carrier and 1kHz FM sidebands into 
separate Components. 

The modulation indices of 2. 4. 5.5 and 
8.6 are enough to determine the FM modu- 
lation meter’s calibration. Using a IkHz 
modulating tone. the carrier nulls will 
occur at 2.4kHz. 5.5kHz and 8.6kHz. 
Starting with only a carrier (zero modula- 
tion), observe the carrier on the spectrum 
analyzer. Slowly increase the mod level 
until the first carrier null oceurs. This null 
will occur at 2.4kHz. Slowly increase the 
modulation until the next carrier null oac- 
curs at 5.5kHz. Again, slowly increase the 
modulation level until the third carrier null 
occurs at 8.6kHz. At each carrier null, 
make sure that the modulation meter indi- 
cates the proper modulation level, 

Next time. we will look at some of the 
typical uses for signal generators around 
the radio shop. 

“Til next time ... stay tuned! 
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The fastest-growing event in 
wireless communications is coming 
to San Francisco this November. 
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This is your opportunity 
to find some hard answers. Ina 
conference program that nine out 
of 10 participants have said they'd 
either attend again or recommend 
to others. 


Return this form now for your 
FREE Expo Pass, plus complete 
information on the 
conference, hotels, special 
events and more. Or for 
more information, call TOLL 
FREE at 1-800-601-3858 or 
913-967-1969. 


ATTENTION VENDORS: 


perio 


Contact Ms. ‘amiglietti 
at E.J. Krause & Associates, 
301-986-7800 


ACTEASENE: BOE ‘ 


Wireless World Coufermnee & Lispu is organized by 
Intertee Publishing Corp, and Bd. Krause & Associates 
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anta Fe Distributing 

has a complete line 
of Base Station/Mobile 
Antennas, Duplexers/ 
Combiners, and Coaxial 
Cables & Connectors! 
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maa  COMTELCO 
(Ffiplex Bn 
Belden wire & cable 
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egulating technology 


This zany industry 
By Robert H. Schwaninger Jr. 


There are umes when an observer of the 
telecommunications industry might be 
tempted to shake his head unul he hears 


that “eddity-eddity™ sound that is the stuff 


of cartoons. Some of the wackiest things 
happen that appear to make no sense until 
you look really hard at them. Then you find 
out they're merely silly. Here are a few. 

The FCC has decided that it will hold 
confidential the names of all of those SMR 
speculators who were granted an extension 
to construct their facilities. People have 
been asking for a list of the 
suckers who bought 
conventional — li- 
censes at Medicine 
Hat for $7,500 from 
the snake oi] sales- 
men who were later 
tossed into receiv- 
ership by the Fed- 
eral Trade Com- 
mission. The FCC 
will not provide 
the chump list. 

People wanted 
to know who got 
the four-month 
construction exten- 
sions (on top of the 
two years during 
which the request 
Was pending) to 
avoid spending money filing for finder’s 
preferences that would be barred by those 
FCC extensions. The FCC, however, de- 
cided that if a list were to be published, 
the people appearing on it might be ha- 
rassed by other charlatans trying to sell 
them a limited partnership in the Aleutian 
Istand PCS system, 

To put it objectively, the FCC has de- 
clared that the people who got burned on the 
first scheme are too stupid to resist another 
come-on. (They've got that get-rich-quick 
monkey on their backs.) On the one hand, 
I support legitimate licensees” need to know 
the information to avoid wasting money on 
useless finder’s preference requests. On the 
other hand. given the shrewd moves of the 
saps that make up the unpublished pigeon 
list. the FCC might be night. 

Speaking of finder’s preference. the 
FCC has received a petition trom the Coun- 


Schwaninger, MAT ’s regulatory consultant. 1s a 
partner in the law firm of Brown and 
Schwaninger. Washington, DC. He is a member 
of the Radio Club of America. 


“TUTH-THATE THE FCC FOLKS/” 


cil of Independent Communications Sup- 
pliers (CICS) requesting a change of the 
policy from one mile to two for substantial 
construcuion of SMR facilities. That is. 
CICS wants the FCC to deny any request 
for finder’s preference based on construc- 
tion at the wrong location, as long as the 
spot where the stauion was constructed is 
within two miles of the correct location. 
The FCC's present policy is one mile. 

The adopuon of the finder’s preference 
rules was intended to support the FCC's 
effort to retrieve unused spectrum or to 
punish people who have misrepresented 
themselves and their operation to the com- 

mission, This snitch net- 

work was intended to 
reward the snitcher 
with the forfeited 
rights of the 
snitchee. As far 
as meeting the 
intention of the 
rules is con- 
cerned, both the 

FCC present 

policy and the 

CICS proposal 

are silly. 

The correct 
and logical policy 
would be as fol- 
lows: If the op- 
erator con- 
structed either at 
the correct coor- 

dinates or the correct street address. and 
the licensee was serving end users, the 
FCC would not allow an award of finder’s 
preference against the station. Simple, 
int at? 

The FCC simply does a quick sincerity 
check and doesn’t allow the cancellation 
of a license on which end users rely and 
that the operator presumed reflected the 
constructed system. That way a licensee 
won't get burned for a typo but would get 
the shaft if it constructed in a location that 
is wholly unsupported by its authorization. 
Seems fair to me. 

Previous attempts to get the FCC to 
perform these sincerity checks have not 
been very successful. The FCC still favors 
a mechanical application of a mileage 
(kilometerage?) criterion rather than any- 
thing more involved, These cases require 
that fairness be applied. to both the finder 
and the target licensee. I like my solution, 
but it would require that the FCC read the 
pleadings and look beyond the coordinates 
listed. Hope springs eternal. 

In its recent spectrum refarming docket. 
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the FCC suggested that the number of 
coordinating entities be consolidated. That 
means that some will have to go. Okay, 
who? How about PCIA? They haven't got 
certification anyway, because NABER 
didn’t have any authority to assign it as 
part of the merger. How about Forest In- 
dustry Telecommunications? There might 
be support for such a move from the Spot- 
ted Ow] Political Action Committee. Then 
there’s the American Association of State 
Highway and Transportation Officials, that 
takes care of highway maintenance spec- 
trum. | figure that until they can fill in the 
potholes on 23rd Street, they haven't 
shown true commitment. 

[| agree with the FCC that there are too 
many coordinating entities with their hands 
out each time an applicant wants to use a 
channel, Anyone that has gone through 
interservice sharing knows that each con- 
sent requires a toll charge. A single appli- 
cation can cost more than $2,000 in coor- 
dination fees just to get it past each com- 
millee, organization, association and group 
that has been certified with the duty of 
protecting their eligibles’ spectrum. 

What concerns me, however, is that the 
FCC’s proposal for consolidation stops 


short of the mark. What it doesn’t answer 
is the time-honored question. “Who do 
these guys work for?” The coordinators 
work for the FCC, not for the public and 
not for the applicants. The coordinators 
should be paid for their services by the 
entity for which they perform: the FCC. 
So, if the FCC wants to fire some of their 
contractors, let them; but maybe we ought 
to tell the FCC in the future, “You hired 
them, you pay for them.” 

One final bit of silliness. Ever try to 
find out who has a grant of exclusivity in 
the use of a 9OOMHz PCP channel in a 
given market? If you did, you probably did 
something really dumb, like me. You 
asked the FCC. Ho-ho-ho! Boy, were you 
a doofus! That information is maintained 
by the frequency coordinators, not by the 
FCC. The coordinators quietly have been 
charged with determining who has ex- 
clusivity, and they make sure that no appli- 
cation is coordinated that might chal- 
lenge that exclusivity—granted by the 
coordinators! 

I've searched the Communications Act 
and the FCC Rules and all of the deci- 
sions, but I can not find the language that 
provides to the frequency coordinators the 


authority to grant a license. a waiver or a 
condition on a license. including exclusiv- 
ity. This assignment of authority by the 
FCC is unsupported by law or logic. What 
makes it silly—and not simply illegal—is 
that the FCC can‘teven tell you who's got 
the exclusivily. 

The foregoing are not the only wacky 
and zany things to have come to light re- 
cently, The FCC has delayed the Block C 
PCS auction again: broadcasters want to 
use HDTV spectrum for any old kind of 
service without paying at auction: some of 
the industry publications are acting 
shocked that cellular operators aren’! of- 
fering dispatch services; [VDS operators 
want lo use their spectrum to provide dis- 
patch service; MCI has gone into the re- 
seller market big time: Congress is trying 
to decide whether to get involved in focal 
zoning questions: the Fox television net- 
work has gotten a free pass from the FCC 
regarding its ownership and financial 
structure, despite irregularities: and I'll be 
filling in at shortstop for the St. Louis Car- 
dinals next season. One of the foregoing is 
a fib. Bet you can't figure out which one. 


x) 


Great Caesar’s Ghost! 


STI-CO's new totally disguised custom fender 
mount antennas with rugged stainless steel 
masts offer super bandwidths and a built-in 


ultra high efficiency AM/FM broadcast coupler. 


The XXX-SB-150 Series has 24 MHz bandwidth 


(150-174 MHz), and the XXX-SB-450 Series has 
67 MHz bandwidth (403-470 MHz). 


KKK 


BROADBAND 


ANTENNAS 


Of course, only STLCO can provide exact AM/FM 
antenna replacements for all Chrysler, Ford, GM 
and many Euro-Asian body styles! 


More supercolossal news from the... 


DISGUISE GUYS 
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11 COBHAM DR, ORCHARD PARK, NY 14127 (716) 662-2680 FAXES (716) 662-5150, (800) 685-1122 
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FR SYSTEMS COML20B, 
LIGHTNING FAST PERFORMANCE! 


If you have been unsatisfied with the screen update rate 
and keyboard response time of digital service monitors, try the 
new COM-120B. The microprocessor and firmware are designed 
to provide maximum speed for update of operational screens 
and keyboard inputs. As a result, both spectrum analyzer and 
oscilloscope displays appear near real-time and keystroke buffering 
is virtually eliminated. 

In addition, the COM-120B now offers a long list of standard 
features which allows you to perform most RF communications 
measurements with ease. Some of those features include: 

* RF generator with CTCSS, 2-tone, DTMF and DCS signaling 
* 1 kHz and variable frequency audio modulation sources 

* 2uV receiver 

* Bar graph and digital meter presentation 

* Digitized oscilloscope 

* Digitized full scan spectrum analyzer with split screen mode 
* PCMCIA Type II memory card 

For more demanding test requirements, COM-120B has an 
extensive list of options which allow you to customize the 
instrument to your specific needs. Additional options include: 

* Analog and digital signaling including POCSAG 
* Tracking generator and return loss bridge 


* CLEARCHANNEL LTR® trunking 
* EDACS* trunking 
* Applications software including EasyCom-FMo, EasySweep- 
and EasyScane 
If you'll be making a buying decision about a new service 
monitor or just want to see what lightning fast performance is all 
about, contact [FR Systems to schedule a demonstration of the 
new COM-120B. We believe you'll agree with us when we say the 
COM-120B is one of the most cost effective service monitors on 
the market today. 


1-800-835-2352 


We 


IFR SYSTEMS, INC. 

10200 West York Street 

Wichita, Kansas 67215-8999; U.S.A. 
316-522-4981 / FAX 316-522-1360 


CLEARCHANNEL LTR* is a rygisteredt trademark ol PR JOHNSON CO. HDAGS* bf a registered tridemark af linessan GE Mobile Communications Inc. © EasyCom-FM, EasySweep and EasyScan ane copyrighted by (18 Systenis, Fine 
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Money manager relies on experts in 


Rapid company growth in various tech- 
nology sectors of the economy is reflected 
in the sales of private wireless communi- 
cations equipment and services, Private 
end-users include public safety agencies, 
utility companies, railroads, motor carri- 
ers. delivery companies. manufacturers, 
security organizations. farmers and min- 
ing companies. among others, Among 
public networks, paging is seeing espe- 


mobile communications industry 


cially rapid growth, 

New York-based money manager 
Steven Abernathy of Cowen & Company 
draws upon the expertise of scientists, se- 
nior corporate executives und business 
owners involved in wireless communica- 
tions technology and other technology sec- 
tors to help confirm a certain technology's 
potential. “First, we access our network of 
clients and industry contacts to gather and 


provides the 


Sys tems at 


you with the 
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highest quality 


We can design a 


power you need in 


LAM POWER! 


SOLAR ELECTRIC SPECIALTIES 


photovoltaic power 
competitive prices. 


system to provide 


8 Cellular Enhancers 


a Microcells 


8 Telemetry/Data Acquisition 
= Mobile Radios & Repeaters 
a Microwave Repeaters 

a Backup to Utility Power 
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interpret first-hand information,” said 
Abernathy, a director of the private client 
group at Cowen & Company. “Second, we 
conduct technical analysis to determine 
entry or exit target prices. Finally, we use 
our trading expertise to facilitate execu- 
tion at the moment we feel the opportunity 
is the greatest.” 

The investing strategies are applied to 
three portfolios of securities tailored for 
investors interested in conservative, mod- 
erate and aggressive growth. The aggres- 
sive growth portfolio’s 942.62% cumula- 
tive gain from Jan. 1, 1991. to July 31, 
1995, is as astonishing as its volatility: 
Quarterly returns during the period ranged 
from 67.37% to —32.88%. “Because mine 
is a long-term strategy.” Abernathy said, 
“volatility often is desirable because it can 
provide opportunities to establish invest- 
ments or purchase investments at lower 
prices, thereby enhancing returns.” Returns 
and volatility for the other portfolios were 
more temperate in comparison. though 
higher than the Dow Jones and S&P 500 
averages. 

“Our clients contribute to the success of 
the interactive investing organization as 
well as benefit from it,” Abernathy said. 
“We look for people with a demonstrated 
expertise in technology.” 


Training school prepares 
1996 seminars 

Broadcast Communications, New 
Glarus, WI, offers a variety of standard 
and customized classes for the wireless 
industry. Classes are: Managing Site In- 
stallations; Installing Tower Sites; Tower 
Technology I; Protecting RF Signal Qual- 
ity; Rules and Safety Update; Path Align- 
ment; and Line Sweeping. The seminars 
are for everyone from project and contract 
managers to technicians, installers and 
subcontractors, For more information, call 
Glenn Kramer, 608-527-5670. 


E.F. Johnson wins $11.7 contract 
from Chester County, PA 

E.F. Johnson, Burnsville, MN. has been 
awarded a $11.7 contract from Chester 
County, PA, to provide its 800MHz Multi- 
Net If trunked radio system, The system 
will involve 15 sites throughout the county 
and will provide radios for all public safety 
agencies in the county. It is designed with 


SOLAR ELECTRIC 
SPECIALTIES Co. 


A DIVISION OF E. A. PADULA LUMBER CO., INC. 


redundancy coverage so that the public 
safety operations will not be impaired by 
the loss of any one radio site because of 
severe weather. The system will include 
eleven consoles and more than 1.000 mo- 
bile and portable radios. 


SES 


Featuring Siemens Solar Photovoltaic Modules 


P.O, Box 537, Willits, CA 95490 Phone: (707)459-9496 Fax: (707) 459-5132 Toll Free: (800) 344-2003 
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Tone Panels That 


A hardworking tone panel should decode a CTCSS/DCS signal even when the radio moves into a fringe 
area. It should prevent a noisy squelch tail when a user releases the PTT button. Technical problems should 
be nonexistent. In other words, a tone panel should WORK ! 

All five models of Zetron's tone panels are equipped with ToneLock, a pioneering decoding circuit that 
holds onto a weak CTCSS/DCS even if the signal drops below 4dB SINAD. Squelch tails are eliminated 
before they begin, using rapid CTCSS reverse-burst detect and DCS turn-off codes. Excellent engineering 
means reliable performance. (How well does your current system work?) 


Don't work on your tone panel. Let it work for you. 


Model 38-MAX Repeater Panel 
High capacity 160 user groups (50 CTCSS, 110 DCS) for scan-based trunking systems or other applications that 
require numerous tones/codes. Airtime graphs (viewed on PC or hardcopy) reveal channel's tone/code distribution. 


Model 48B Repeater Manager Model 38A Repeater Panel 
Full-featured community panel with two-line, multi-user Most popular tone panel in the industry. Includes 
telephone interconnect and selective calling. RS-232 programming and 38 CTCSS/22 DCS. 
Model 39 Premium Panel Model 37 RepeaterMan 
Handles up to 160 user groups simultaneously and Two CTCSS tones for small systems. Can be used with 
provides a convenient, front-panel keypad and LCD. two radios as a "repeater maker." 


Zetron Inc. 12335 134th Ct, N.E. Redmond WA 98052 E ® Ph: (206) 820-6363 Fax: (206) 820-7031 
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NeW Unique Cable 
Grounding Kit Series 


Uni-Kit 2 Series 
» Fits cables up to 2” (down to 1/4”) 
> Fits elliptical waveguides 
» Lower resistance (less than half others) 
» Lower inductance (almost half others) 
> Vibration and wind tested 
> Quick nut driver installation 
» Adjustable strap to cable angle 
> Four models for no dissimilar connections 


>» Competitively priced 


Uni-Kit 2CT 
Copper coax 
to Tower 


Uni-Kit 2CC 


Copper coax 
to Copper 


2 
Uni-Kit 2TT 
Tinned coax* 

to Tower 


Tinned coax* 
to Copper 


* Can also be used for grounding a galvanized tower leg. 


olyPhaserA 


CORPORATION 
(800) 325-7170 = (702) 782-2511 m FAX: (702) 782-4476 
2225 Park Place # P.O. Box 9000 = Minden, NV 89423-9000 
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News 


Avtee renews license 
agreement with Ericsson 

Aviec, Gilbert, SC, will renew its li- 
cense agreement with Ericsson, Lynch- 
burg, VA, covering console interconnec- 
tion with the EDACS trunking systems. 
Aviec will participate in a multisource 
digital mobile radio network solution that 
allows trunking radio system users to im- 
prove their overall operational perfor- 
mance. CC2000 seamlessly incorporates 
the following elements into a command 
and control dispatch center: traditional 
voice dispatch, computer-aided dispatch 
(CAD), enhanced 911 (E911), status mes- 
saging, mobile data, automatic vehicle lo- 
cation (AVL) and network management. 
Avtec is supplying its advanced voice con- 
sole systems featuring color touchscreen 
technology and fully integrating all radio 
and telephone functions. 


IWL, Auto-Comm to merge 

IWL, Friendswood, TX, and Auto- 
Comm, Lafayette, LA, have signed a letter 
of intent to merge. The two companies 
both supply turnkey system solutions that 
involve microwave, satellite, two-way ra- 
dio, 800MHz and 900MHz trunking radio 
and a variety of complementary products. 


Westlink to purchase 
Oregon’s largest paging company 
Federal, state and local regulatory agen- 
cies have approved San Diego-based 
Westlink Paging’s acquisition of Telecomm 
Systems, Eugene, OR, Telecomm Systems 
adds 85,000 subscribers to Westlink’s ex- 
isting subscriber base of nearly 345,000, 
bringing the combined total to 430,000 in 
I4 states serving 88 markets. 


Wireless Acquisitions formed 
to provide turnkey services 

Shaffer & Associates, Houston, has 
joined with National Telecommunication 
Advisors, a spinoff of a nationwide net- 
worked commercial real estate appraisal 
consulting firm located in Minneola, NY, 
and Springfield, MA, to form Wireless 
Acquisitions. The equally owned corpor- 
aion’s directive is to provide turnkey serv- 
ices to the wireless industry from site ac- 
quisition through construction, 


TGA gets new area code 

TGA Systems, Norcross, GA, has 
changed its area code from 404 to 770. 
The change will become mandatory on 
Dec. 1, 1995 but is in effect from Aug. I, 
1995. The company’s new phone number 
is 770-441-2100; fax 770-449-7740, inh 


Now you can leave the stacks of expensive, complex equipment 


r) Py, Ww 
Ga 
} eS _ back at the lab and get the job done at a fraction of the time and 
cost. Anritsu Wiltron’s Site Master has all the capability you need 


Your Glabat Partner f 


to commission an antenna system right at your fingertips, including: °Precision 
VSWR and Return Loss measurements °Fault location measurements °Smith Chart 


capability -Immunity to live site interference Frequency range that covers all 


PCS/PCN and cellular formats. 

The Site Master incorporates advanced measurement and analysis performance 
that other tools can’t touch. Its exceptional noise immunity means accurate measure- 
ments at live sites. Once you’ve made the measurements, powerful software tools 


help you quickly track down faults or monitor RF performance over time. 
Best of all, Site Master is available for a fraction of the cost of more complex 


systems. So call us today for more information or a hands-on demonstration of 


/inci 
With Site Master, you'll no longer have to haul ‘ 4 ni fl CSU 
your TDR, spectrum analyzer/tracking generator . a Wiltron it 


er network analyzer to a site. 


the most easy-to-use, portable, cable and antenna tester available. 
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All those who want a better wav 
to commission sites, raiSe your hand. 


Nee 


= 
— 


SS oa ee ee, 


SA rw ce 


SENS 


United States: (800} 230-2972, Canada: (613) 828-4090, Europe: 44 (1582) 448853, Japan: (03) 3446-1111, Asia-Pacific: 81 (3) 3440-2770, South America: 55-21-286-9141, Singapore: 65-2265206 


“ETN CAVITY 


BAND-PASS and PASS-REJECT CAVITIES 
Mobile and Base Station 
BROADCAST 
PAGING Systems 
Cellular and PCN 
Frequencies from 30 MHz to 2 GHz - RF Input Power up to 5 KW 
Multiple Band-pass and Pass-Reject Filter Assemblies 
Broadband Band-pass (Window) Filters 
Band-pass and Pass Reject Filter Combinations 
Complex Combining and Multicoupling Systems 
Call EMR for cavity resonators. RF isolators. antenna duplexers, 
transmitter combiners, receiver multicouplers and site assistance 
22402 N. 19th Avenue - Phoenix, Arizona 85027 
TEL: 800-796-2875 - 602-581-2875 - FAX: 602-582-9499 
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Syn-Tech XTR Radios 


The CPI model MCR310 and MCR320 remotes allow you to remote 
control Midland's Syn-Tech XTR radio, up to 99 channels, over any two 
wire voice grade circuit. 


The 310 and 320 remotes each provide you LED channel readout, 
channel up and down controls, speaker volume control and intercom 
capability between parallel remotes and the radio. Each remote also 
provides controls and LED indicators for PTT, monitor, P-scan, N-scan 
and Add/Delete functions. 


Features 


#Simple installation - No soldering, cutting or crimping. 
Provides remote channel indication. 

Remote transmission heard over radio speaker. 
Radio transmissions heard over remote speaker, 
eUses any two wire voice grade circuit. 1186 Commerce Drive ¢ Richardson, TX 75801 
(214) 437-5320 (800) 869-9128® (214) 437-5320 
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N ew products 


Readers’ choice 


Of all the new products and services 
in the March 1996 issue, the one re- 
printed here generated the most 
reader requests for additional infor- 
mation, If you missed it the first time, 
here is your opportunity lo acquire 
more information on it. Just circle the 
corresponding Fast Fact Card num- 
ber on the card found in the back of 
this issue and mail the card to us. 


Rechargeable lithium battery 
provides high energy density 


The TLR-7103 "In-Charge" AA 
rechargeable battery from Tadiran 
Electronic Industries is designed to 
have an energy density 50% greater 
than NiMH or lithium ion equiva- 
lents and 250% greater than NiCd 
equivalents. The battery features a 
safer, patented cell chemistry, high- 
capacity retention, no memory ef- 
fect, a broad operating temperature 
and no heavy metals. Discharge cur- 
rent performance is as high as 2A, 
continuous and pulse, with a flat dis- 
charge curve. 
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Combiner design addresses needs 
for quick re-tuning, larger capacity 


The model DB8062F combiner from 
Decibel Products division of Allen 
Telecom Group is reconfigured and rede- 
signed for easy tuning. The combiner is 
optimized for any combination of fre- 
quencies, which reduces on-site re-tuning 
time for field technicians. As much as 
200W of input power per channel can be 
handled by the combiner, compared to 
150W for Decibel’s earlier model. The 
combiner has any-channel-to-any-port 
capability and uses standard cavity selec- 
livily seUlings and standard phasing 
cables, Broader bandwidth allows in- 
creased channel capacity for SMR use. 
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WORLDWIDE, GLENAYRE ACTIVATES 
MORE PAGERS THAN ANY OTHER 
INFRASTRUCTURE PROVIDER. 


POCSAG ERMES FLEX™ ReFLEX™ InFLEXion'™ 


No matter what the protocol, you can rely on Glenayre infrastructure to 
deliver the message. For over twenty years, we have dedicated our resources to 
evolving reliable wireless infrastructure equipment. Glenayre’s radio paging 
switches, transmitters and transmitter controllers serve as the backbone for 
more paging networks than any other manufacturers’. To ensure leadership in 
this dynamic market, Glenayre’s Wireless Messaging Group is dedicated to : 
advancing our customers into the next phases of high-speed paging including 

two-way and other Narrowband Personal Communications Services (NPCS). blena Te 
That is why today, over 30 million paging subscribers trust Glenayre to 

deliver the message. WirELess MessaGinc Group 


For more information contact: Glenayre: Dept. RT-42, 4201 Congress Street, Suite 455, Charlotte, N.C. U.S.A. 28209 
USA (800) 543-2382, International (360) 332-1302, FAX (360) 332-1403. 
Glenayre engineering, manufacturing and customer service are registered to [SO 9001. 
FLEX, RePLEX and InFLEXion are trademarks of Motorola, (ne 
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New products 


Upgrade adds numerous features to digital simulcast control system 


Motorola's Global Paging Intra- 
structure Division is offering a hard- 
ware/software upgrade for the C-Net 
Platinum digital simulcast control sys- 
tem. New features in the upgrade in- 
clude GPS 
simulcasting, C-LAN resource-sharing 
techniques and Flex protocol enhance- 
ments. Batching and encoding also can 


syncronization = for 


be performed now with the C-Net Plati- 
num equipment. Other features include 
a control point feature that allows tech- 
nicians to access the network control 
unit without an additional dial-up mo- 
dem and PageAlert. which allows tech- 
nicians to be paged when an alarm 
activates. 
Circle (402) on Fast Fact Card 


Announcing TDMA-1000: The new 


Cellular Test Set from Motorola. 


TDMA-1000 


affordable. 


(list). 


=> 


$10,000 U.S. 


AA) MOTOROLA 


800-505-TEST 
FAX: 818-365-5742, 
Dept. 439 


a 


EAMPS 
Cellular Test Set is here! Best of all, 
it’s portable, easy to use...and very 


The TDMA-1000 provides 
flexibility to configure your own tests 
with results that are quick, efficient 
and easy to read. Weighing less than 
25 Ibs., it’s fully portable. 


To arrange a demo or for more infor- 
mation, call Motorola Communication 
Test Equipment today. Priced under 


— 


new Motorola 
and TDMA 


the 
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Weatherproof cable connectors 
for flexible cable have low VSWR 


Times Microwave Systems has re- 
leased three connectors designed for its 
LMR series cables; an N-male crimp con- 
nector (TC-400-NM), an N-male clamp 
connector (TC-400-NMC), and a TNC- 
male crimp connector (TC-400-TM). All 
three provide a VSWR of less than 1.2:1 
to 1,000MHz. The connectors are de- 
signed for field or factory attachment and 
include dual-walled, heat-shrink tubing 
for weatherproofing and strain relief. The 
connectors fit standard LMR-400 flexible 
communications cable, as well as LMR- 
400-UltraFlex, LMR-400-FR (fire retar- 
dant), and LMR-400-PL (plenum-rated) 
cables. The connectors are fabricated with 
nickel-plated brass bodies and silver- 
plated center pins. 
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Wideband two-way portable offers 
selectable output power, cloning 


Midland Interna- 
tional’s model 70- 
147 portable is a 
frequency-synthesized, 
two-way radio featur- 
ing wideband opera- 
tion, 20-channel capa- 
city and selectable 
output power, The 
VHF radio is designed 
for applications in 
warehousing, ship- 
ping, agriculture and 
building security. Op- 
erating in a frequency 
range of I36MHz- 
174MHz, the radio 
features rotary chan- 
nel selection, CTCSS/DCS squelch 
control and dual-watch with front-panel- 
controlled priority. Other features in- 
clude a signal strength indicator, power 
meter, PC-programmability with a clon- 
ing option, backlit LCD, time-out timer 
and a key lock. 
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¢ Provides a form C relay alarm, responds to - 
industries everything you‘ve query, or transmits data continuously via inter. 
"for in remote site continuous 15. is CO by =~ 
‘VSWR monitoring and:haven’t been 


- 


New products 


Type-accepted hand-held offers 
full features for 220MHz service 


The SEA700 from 
SEA is a hand-held 
transceiver developed 
for, and FCC type- 
accepted for, use in 
220MHZ-222MIIz 
service. The synthe- 
sized portable radio is 
capable of operation on 
all 200 channels in the 
22GMHz service on 
both trunked and con- 
ventional systems, It 
also has the capability 
of repeater talkaround operation. The 
narrowband portable uses spectrum- 
efficient SkHz-wide channel technology. 
Standard features include 10 systems with 
10-modes-per-system operation, scanning 
of both systems and modes, system 
search, automatic system search when out 
of range and auto log-in to a new system 
when roaming. A seven-character LCD 
shows status, system and mode indicators, 
and talk groups names, A DTMF keypad 
for interconnect calls is also standard. 
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Reflectometer enhancements improve cable fault detection, analysis 


Riser-Bond Instruments has intro- 
duced two new features for its model 
1205C Time Domain Reflectometer/ 
Cable Fault Locator: an enhanced 
Fault dBRL mode and a newly devel- 
oped Intermittent Fault Detection 
mode (IFD). With the Fault dBRL 
activated, the unit will automatically 
display a fault severity reading with 
the effects of cable attenuation can- 
celled out of the dBRL reading. This 


allows technicians to measure fault 
severity quickly. The IFD mode can 
“baby-sit” a cable and will detect and 
display intermittent faults, whether 
they are opens or shorts. The IFD fea- 
ture allows a waveform to be manipu- 
lated, repositioned and zoomed in or 
out, and the cursors moved, all with- 
out affecting the IFD function. 
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Crystal filters address VHF 
adjacent channel interference 


Filtronetics has released high- 
frequency crystal filters to SOOMHz. The 
filters are designed to solve VHF interler- 
ence from adjacent channel signals, One 
of the new units, model FN-2034 band 
pass filler, has a center frequency of 
450.950MHz, a 3dB bandwidth of 80kHz, 
a 16dB bandwidth of 520kHz and an 
maximum insertion loss of 6dB. The ba- 
sic design can be modified to perform as 
a sideband filter. Narrower bandwidths 
are also available. 
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LMS SERIES POWER AMPLIFIERS 


Features of the LMS 
Power Amplifiers: 


Fully enclosed package with 
power supply, meter and 
provision for remote 
monitoring. 

Double RF shielding for 
high RFI sites. 
Accepts any TPL Amplifier 
up to 120 watts in all bands. 
Input levels as low as 
25mW. 

High efficiency switching 
power supply. 110/220 VAC 
automatically selected. 
Forward and reverse power 
monitoring. 

SWR protection/power 


The new LMS Series Power Amplifier 
has all the features of the H1MS Series 
high power Amplifier, but now you will 
be able to use these features at lower 
output power levels. This smaller pack- 


built for rugged use while combining the lat- 
est technology into a space efficient package. 
It is totally self contained with regulated 
switching power supply, front panel meter for 
amplifier monitoring, two cooling fans, SWR 


age will accept any power level up to 
120 watts, from 35 to 960 MHz. It is 


reduction. and temperature protection circuitry. 


And many more... 


3370 San Fernando Rd., Unit 206 
Los Angeles, CA 90065-1417 

Tel: (213) 256-3000 - 800 HI-POWER 
Fax: (213) 254-3210 


Need more info? 
Call 1-800-HI-POWER 


Leadership by tradition. 


COMMUNICATIONS 
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Beyond a Shadow of a Doubt, 
the Industry's Best Kept Secret 


While most everyone in the industry knows Midland for its high quality 2-way radio 


equipment, some may not be aware that we have been designing and installing special 


wireless communication systems for over 20 years, 


As the industry’s needs have grown, so too has Midland’s dedication to providing the 
wireless-based integrated conventional and trunked control systems so vital to meeting 
today’s complex demands. Starting with a line of base station and repeater prod- 
ucts that rank among the best in the industry, we're building systems to handle 
dispatch, resource control and operational requirements using advanced 


techniques including simulcast, voting and stackable system options. 


Midland Systems, with its wealth of experience and cutting edge 
technology, is dedicated to wireless solutions tailor-made to fit 

customers’ needs. As a full service systems integrator, we can 
design and deliver turn-key systems, including engineering, 

propagation modeling and terrain analysis, spectrum man- 

agement, equipment acquisition, project management, 
testing and maintenance. 


AA DLAND 


An SCL Company 
Call or FAX for complete details. 


1-800/MIDLAND Ext. 1690 
FAX: 816/920-1144 


In Canada: 905/420-4102 
FAX: 905/420-5848 


...We're in the Systems Business. 


Supporting the APCO 25 Project 


New products 


Programmable tone/DTMF decoder 
performs control, monitor functions 


The Universal Paging Decoder from 
Genave combines microprocessor power 
with a programming language specifi- 
cally designed for communications sig- 
naling. The fully programmable decoder 
can control various outputs, monitor in- 
puts, start and stop timers, and print out 
information in response to a paging sig- 
nal. Format-independent decoders detect 
Motorola, GE. RCA, custom and other 
types of signal frequencies and timings. 
Two-tone, single-tone, burst, all-call and 
diagonal tone decoding is supported. 
DTMF code strings as long as 34 char- 
acters are also decodable. Digital filter- 
ing provides resistance to background 
noise, 
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Communications pad gives mobile 


The Forté, from Motorola’s Land Mo- 
bile Products Sector. is a ruggedized, 
hand-held computer designed to operate 
on Motorola’s private two-way radio 
communications networks, It has been 
developed specifically for public safety, 
ulilities and other industries with a mo- 
bile workforce. Featuring an internal data 
radio and a pen-based user interface, the 
Forté CommPad can be used for radio- 
enabled applications such as automated 
dispatch, database access and text mes- 
saging. The unit contains a 486 micropro- 
cessor and a VWGA-compatible LCD. 


workers access to applications 


Fontt 
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Wide-frequency direction-finding antenna tolerates harsh environment 


QO A R has released the model MA 
1320 Direction Finding Antenna for use 
in mobile and portable operations, The 
ruggedized, lightweight and compact 
antenna provides full frequency cover- 
age from O.5MHz to 1,300MHz. The 
antenna ts designed to provide strong 
signal handling capabilities for harsh 
environments. 
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Make money reselling pager & cellular airtime through Vista Communications. We are setting up satellite offices, Agents, 
& resellers in every state. Agents set up for less than $500. We want you on our team. We provide you with 3-day Onsite 
training, equipment and supplies, complete operations manual & customer accounts. Fax your request to 1-800-211-2141 


of write to the address below: We have immediate needs in the following areas: 


ALABAMA COLORADO IDAHO MAINE NEW MEXICO UTAH For a 
Birmingham Aspen Boise Portland Albuquerque Salt Lake City 
Huntsville Boulder complete list 
Mobile Colorado Springs ILLINOIS MARYLAND NEW YORK VIRGINIA 
Montgomery Denver Aurora Baluumore Albany Chesapeake of areas and 
Pucblo Chicago Silver Springs Buffalo Hampton “py “ 
ARIZONA Springfield Rochester Norfolk to receive a 
Glendale CONNECTICUT MICHIGAN Richmond no obli g ation 
Phoenix Hartford INDIANA Dearbom OHIO . i 
Scousdale Suatford Bloomington Dewoit Columbus WASHINGTON information 
Tempe Columbus Flint Cleveland Mount Vernon 
Tucson DELAWARE Fort Wayne Cincinnati Seattle package 
Dover Indianapolis MINNESOTA Dayton WTl te: 
ARKANSAS Wilmington South Bend Minneapolis Toledo 
Fayetteville 
Hot Springs FLORIDA IOWA MISSISSIPPI OREGON 
Litue Rock Boca Raton Des Moines Jackson Ponland The Webb 
Pine Bluff Boyton Beach Group 
Clearwater KANSAS MISSOURI PENNSYLVANIA 
CALIFORNIA Daytona Beach Kansas City Kansas City Pittsburgh P O Box 
Alameda West Palm Beach Wichita Si. Louis 2032 
Anaheim TENNESSEE 5 
Antioch GEORGIA KENTUCKY NEVADA Brentwood Clarksville, 
Sun Francisco Athens Lexinglon Las Vegas Knoxville 
San Jose Atlanta Nashville Tn 37042- 
Simi Valley Cleveland LOUISIANA NEW JERSEY 2032 
Ventura Columbus Baton Rouge Newwark TEXAS 
New Orleans Trenton EI Paso 
Fi. Wonh 
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We Have Good News... 
And We Have GREAT News! 
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New products 


GPS controllers send packet data, location information simultaneously 


Advanced Electronic Applications 
has two GPS packet data controllers, 
the PK-96 (operating at 9,600bps and 
1,200bps) and the Pi<-12 (operating at 
1,200bps). Both controllers connect to 
GPS receivers, parse the NMEA string 


and transmit over a VHF radio. Both units 
are capable of wireless data/location 
tracking and stand-alone tracking appli- 
cations, An optional commercial GPS 
adapter cable for both units was designed 
for wireless data/location tracking opera- 
tion. The cable allows a GPS receiver and 
a computer running GPS tracking soft- 
ware to connect to a single RS-232 port 
on the back of the data controllers, In this 
configuration, the data controllers can 
transmit or receive packet data and posi- 
tion information simultaneously, 
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Site management software tracks, updates with a relational database 


SoftWright’s SiteBase for Windows is 
it comprehensive communications site man- 
agement program. A relational database, 
SiteBase tracks and updates equipment and 
management information and generates 
customized reports. The software includes 
geographic information, engineering char- 
acteristics. manufacturer and installer speci- 
fications. and other data required by the site 
manager and the facilities engineer. Rela- 


tional links between any two elements at 
the site, such as an antenna and its tower, 
ean be created and edited on input sereens. 
Reports, customized to a variety of needs, 
can be generated and printed. Data import 
and export capabilities permit a company to 
transfer database information to a 
technician's laptop or to standardize engi- 
neering data management. 
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Porrastes, Mosnes 
Base Stariovs 
Repearers 


We've earned a good 
Radius business with a 
large inventory, good 


prices and quick service. 
We would like to earn 
your business... 
please call today. 


TOLL-FREE (800) 877-7979 


HENRY RADIO 


2050 South Bundy Drive 
Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 
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Mobile data terminals provide 
messaging display alternatives 


Dinet has added two new mobile data 
products to its line of Data Mate mobile 
data terminals, Both terminals offer en- 
hanced features and LCD options. The 
Data Mate 600 MST. Mobile Status Ter- 
minal, is designed for status and numeric 
driver input applications. The terminal 
uses a 16-character LCD display for short 
text messaging. The Data Mate 800 MDT. 
Mobile Data Terminal (shown above), is 
also designed for status transmission with 
numeric driver input. The 800 has three 
different display options; two-line, 16- 
character, four-line, 20-character; and 
four-line, 40-character. All displays are 
backlit. have a wide viewing angle and 
have wide temperature range tolerances. 
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New: R-505 
Field Strength Meter 


A Handheld RF Signal 
Measuring System 
Freq Range: 3 to 1000MHz 
Accuracy: +/-2dB 
PC Control via RS-232 
Data Logging & Storage 


Battery & Line Operation 
Calibrated Antenna Systems are 
also available 


Z - Technology, Inc. 


P.O. Box 6806 
Beaverton, OR 97007, USA 
503/591-5051 e FAX:503/591-0241 
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“I never opened the manual for my HP 8920A.” 


Either the new HP 8920A RF Commn- 
nications Test Set is easy to use, or 
the people who use it are particularly 
intuitive. 


We can't vouch for the latter, but 
there's a lot we can offer about 


the former. Like what, you ask? Like 
the fact that virtually every RF test 
you'll ever need to do is available at 
the push of a front-panel button. 

The result? You get your job done 
faster. And better. Because the 

HP 8920A provides high-performance 
spectrum analysis, built-in encode/ 
decode capabilities for paging and 


trunking, and easy-to-use soltware for 


fast, repeatable, documented results. 
Speaking of pushing buttons, just 
push 1-800-344-3802 and ask for 
Ken or Charlie. They're two 
seasoned vets who can answer all 
your questions. They can also give 
you the details on how to get the 

HIP 8920A for under $12,500. 


The HP 8920A — the end of manual 
labor. 
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Latest Enhancements 

¢ Variable frequency notch filter 
for SINAD (300 Hz to 10 kHz) 

© 5% power measurement 
accuracy 

¢ Signal/noise ratio 
measurement 

¢ Adjacent. channel power 
measurement, 

| 


There is a better way. 


G3 


HEWLETT: 
PACKARD 


Like ONDREW HELIAX® 


e¢ Outstanding Performance 
¢ A Wide Selection of Products 
¢ Reliability You Can Depend On 


Cable, Connectors & Accessories 
Immediately Available From Stock 


e All cable cut to your specifications 
¢ Andrew certified connector installation 
¢ All orders shipped F.0.B. Ft. Lauderdale, FL 


yt 


We are an Authorized “ "AnpRew Warehouse! 


© Marketronic 


CO) (BR POS RaA i, | “O2.N 


One of the World’s Leading Distributors 
of Quality Telecommunications Equipment 


USA: (800) 845-1230 FAX: (305) 846-1672 


[i 
320 INTERNATIONAL PARKWAY SUNRISE, FLORIDA 33325 U.S.A. anne MasterCard 
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New products 


Noise-cancelling headset eliminates 
dispatch center ambient noise 


The ANSR headset, developed for 
9-1-1 dispatch applications, allows dis- 
patcher communication in noisy environ- 
ments. The headset, from Television 
Equipment Associates, has a noise- 
cancelling electret boom mic that all but 
eliminates background noise from other 
dispatchers and equipment. Supplied in 
either single or double earphone models, 
the headset has an adjustable headband 
and an adjustable joint for comfortable 
positioning and sizing. The unit plugs into 
any dispatch console. 
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Voice-logging recorder delivers 
data compression, storage choices 


The Wordnet digital recording system 
from Racal Recorders provides increased 
flexibility in message archiving and re- 
play. Through a choice of data compres- 
sion techniques and tape media, Wordnet 
users can prioritize either optimum 
message-replay quality or longer record- 
ing duration. The recorder, which can 
handle 64 channels. including a combina- 
tion of digital and analog channels, is 
designed for small-to-high call volume 
applications such as law enforcement and 
emergency services. The unit can be used 
independently or networked, and more 
than one operator can simultancously 
record and play messages without inter- 
rupting the recording process. Wordnet 
digitizes all incoming messages and 
records them for the short term on a hard 
disk. All messages are later archived onto 
tamper-proof removable tape, which can 
include quarter-inch cartridge (QIC) tech- 
nology. For either secure replay or cen- 
tralized control of a large system, 
Wordnet can be managed with a 
password-protected, Windows-based 
computer software option. 
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than sorry. 


Use Omnicron Voice Logging Recorders to document your 
important telephone and two-way radio conversations. They 
provide immediate review, plus a tape to store for future 
reference - the sensible way - at a sane price - from $340.00. 


Easy installation « Automatic voice activation * 2, 8, or 16 hours 

of solid talk time on each standard audio cussette * Fail safe 

alarms monitor tape movement to prevent errors * Optional Talking 

Time Clock repeats the time and date on a dedicated time channel. 

Omnicron has a full line of accessories: transcribers, tapes, 

sequencers, phone couplers, radio cables, etc, * Lmmediate delivery 
* 20 years of quality voice recording products and service © 


| } OMNICRON siuseryncwwar 


ELECTRONICS putnaw, ct 06260-0623 


Phone: (203) 928-0377. — FAX: (203) 928-6477 
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WE HAVE 
THE LARGEST 
INVENTORY 


Tired of hearing " I'm sorry, we 
don't seem to have it in stock 
right now... 


At eC ons, we know how  W 
important it is to maintain j. 
continues radio 
communications 

at its best !!! 


LOTS & LOTS 


of everything you need !!! 

Call us... and avoid the 

"I’m sorry.." routine! Over 3000 different products 
to choose from more 


than 200 manufacturers !!! 
PCY A, SS LT 


EPC OUIVT 13k FoR Your- 


ELPASO COMMUNICATION peri Da i hae 
SYSTEMS, INC. FREE CATALOG 


1630 PAISANO DR. 
(915) 533-5119 FAX (915) 542-4701 
EL PASO, TX., 79901 U.S.A. 


U.S. Free Fax 
1(800) 524-6564 
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New products 


Subminiature, programmable radio yields 2W output 


Ritron has added two 
subminiature portables, 
one VHF and one UHF, 
to its line of Patriot two- 
way radios, The Patriot 
SST, 4.75" high, has a 
rugged uni-body Lexan 
housing for demanding 
use. The SST comes 
with two channels (plus 
two talkaround channels 
for the UHF version), a 
2W transmitter and 
CTCSS. The radio is 
PC-programmable, or it 
can be programmed 
with Ritron's PTT 
method, The high-capacity battery supplies 12 hours of battery 
life with a 90:5:5 duty cycle. A dead battery alert advises the 
user to recharge the batteries. An optional “smart” fast charger 
recharges batteries in about 30 minutes. 
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Paging software operates in UNIX environment 


SPATCH version 2.1 from The Hyde Company is an alphanu- 
meric paging software program that operates on UNIX systems. 
The program allows multiple users to send alphanumeric messages 
via modem, Features allow users to have messages identifying 
computer-generated errors and alarms sent directly to their pagers. 
This allows users to monitor computer and industrial processes. 

Circle (417) on Fast Fact Card 


Synthesized data transceiver operates at 9,600bps 


The Pathfinder 9600 
from RF Industries is 
a 2W. high-speed, 
9.600bps, UHF syn- 
thesized data trans- 
ceiver. The unit is 
designed for applica- 
lions requiring a rug- 
ged UHF wireless 
modem with easy-to- 
use data interfaces. 
Standard data interfaces include a three-wire packelized mode 
for GPS, SCADA and telemetry applications. 
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Modular control link set supports remote adjustments 


Eagle Telecom International’s Link Series is a comprehen- 
sive set of control link transmission, reception and transmitter 
control equipment. All popular control link frequencies are uti- 
lized with fully synthesized exciter and receiver units. The L20X 
digital control link protocol supports as many as 256 separate 
transmitters with individual and group call. Features include 
baud rates to 2.400, power and frequency control, and dual tier 
link control. The set also supports full remote diagnostic power 
and frequency and phase adjustments, All cquipment is fully 
modular and fully compatible with all transmitters. 
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gytMUNICATIONS 


VonrastA8 


Because money matters. . . 
Call Us First. 


In the world of communications, the failure of a radio 
system can put a company out of business. And in today’s 
competitive world, everything revolves around 
communications. No one understands this better than the 
employees of Northstar Communications. From the 
simplest repair work to the most complex installation, 
Northstar Communications is able to meet all of your 
communications needs. 


We offer a variety of services, including: 
e Radio site repair work 
Cable maintenance service 
System design 
Complete turnkey installation 


For more information or for a quote, please contact 
Jonathan Amonett or Harry Lewis at 1 (800) 606-7437. 


Northstar Communications 
15330 Anacapa Road, #3 
Victorville, CA 92392 
(619) 241-1950 © Fax (679) 241-1929 
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It’s time to call 
Photocomm 


Photocomm is the world's 
leading supplier of wireless solar 
electric power systems for the 
telecommunications industry. 


Fc wovera decade we've 


traveled the world providing 


cost eHective power solutions 


tor remotely located sites. 
Call for a complete catalog of 


pre-engineered wireless power 


systems and products. 


PHOTOCOMM, INC. 
THE WIRELESS POWER COMPANY 
7681 East Gray Road, PO Box 14670 

Scortsdale, Arizona 85267-4670 U.S.A. 
1-800-223-9580 « 602-948-8003 + Fax 602-483-0431 


“Tf you have a power problem we've already solved it” 


DiS Pemserem ne 
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TNF-200 Tuneable Notch Filters 1.5-850 MHz 


Features 

e@ Deep notch to 35 dB 

e Low VSWR 

; xe e Low loss: <0,5 dB 
NOTCH Fill 


nes ! @ Passes to 2.4 GHz 


@ Up to 25 watts power 
© Rugged construction 
@ Cost ; low as 89,10 


TNF-200 is a family of nine models notch filters, covering 1.5 to 850 
MHz., with low insertion loss over an extremely wide bandwidth. For 
example the 30 MHz version passes >500 MHz or 13 times the notch 
frequency. This is superior to cavity filters, which also are much larger and 
more costly. Most of the models cover more than one octave using one 
easily tuned adjustment. High Q circuitry assures a deep notch and low 
insertion loss (less than 0.5 dB at 1.0 GHz) thus making EAGLE filters 
your best choice. 

These filters are useful for high 
performance spectrum measure- 
ments by providing a 20 to 30 dB 
improvement of analyzer dynamic 
range. In harmonic measurements, 
for example, simply notch the carrier! 
and remove some attenuation to view 
low level harmonies, 

Notch filters can also be used to 
eliminate or identify off-band inter- 
ference in communication systems. 

‘The ‘TNF-200 filters are in stock for immediate delivery! 

But EAGLE is more than notch filters. We provide LC filters to 1.0 
KW, Power Combiners, Diplexers, Triplexers and Return Loss Bridges. 


Need More Information? 


Call or Write Today! 


Phone: (520) 204-2597 
Fax: (520) 204-2568 
PO Box 4010, Sedona, AZ 86340 
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New products 


Digital logic board enables trunking for Alinco 


Selectone has 
released the ST- 
865AL3  Smar- 
Trunk I] mobile 
logic board for the 
Alinco DJ-190/680 
portable — trans- 
ceivers. The Smar- 
Trunk Il pro- 
prictary digital 
signaling format 
is designed to pro- 
vide higher speed. 
greater coverage 
and higher system 
security, A choice of operating modes includes radiotelephone 
trunking, fleet dispatch trunking and conventional operation. 
Features include store-and-send dialing. last number redial and 
faster channel access lime. 
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Antenna adheres to curves, eliminates whistle 


The Antenna Company has designed its K3 glass-mount 
antenna to be more quiet to blend with quiet-riding vehicles. 
It incorporates a Thermo-flex plastic foot aimed at bonding 
more securely to curved, aerodynamic windshields. The 
Quiet-1 enclosed coil mast design channels air movement 
around the mast to eliminate whistling. 
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Models of various amperages expand de power line 


Tripp Lite’s 
PR series de 
power supplies 
are avatlable in 
several amp sizes 
to match various 
two-way base sta- 
tion or mobile ra- 
dios. Eighteen 
sizes are avatl- 
able. ranging from 
3A to 60A, including the most recent additions of 12A, 20A, 
30A and 50A models. Both 120Vae and 220/240Vac versions 
are available throughout the range. PR series de power sup- 
plies are housed in compact, dark-metal cabinents. The units 
provide crowbar overvollage protection, voltage regulation, 
automatic overcurrent protection and full line isolation. 
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Vehicular repeater extends range for UHF hand-helds 


The model SVR-200 synthesized vehicular repeater from 
Pyramid Communications provides extended range to UHF 
hand-helds by crossband or in-band repeat operation with an 
existing mobile. The unit is Motorola PAC/RT-compatible and 
provides features for “first man out,” priority sampling, mul- 
liple vehicle operation and optional remote mobile channel 
steering via DTMF signaling from the hand-held. All operat- 
ing parameters for the repeater are PC-programmable. 
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by Motorola 


2-WAY RADIO 


Power Output:1 Watt 

eVHF Frequency Band 

*BLUE DOT (154.570 MHz) 

°4 Dealer Selectable 
Channels Available 

*Talk Range: 1-4 Miles 

¢Rechargeable Battery 

°10 Hr. Charging Adapter 

eRemovable Belt Clip 


* Manufactured in the U.S.A. 


PANA-PACIFIC CORPORATION OFFICES 


541 Division St. 
Campbell, CA 95008 
(800) 726-2333 


1007 Commerce Ct. 


8375 Camino Santa Fe Ste. D 
San Diego, CA 92121 


(800) 275-2333 
6333 Chalet Dr. 


Buffalo Grove, IL GO089 Commerce. CA 90040 


(800) 726-2777 


{800) 726-2689 


10340 S.W. Nimbus Ave. Ste. N-A 1901 E. Carnegie Ave. Ste. 1C 


Portland, OR 97223 
(800) 457-2333 


Santa Ana, CA 92705 
(800) 726-2234 
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ESSA 
IOUT D 


AV11 


2-WAY RADIO 


Power Output:1 Watt 
eVHF Frequency Band 
eBLUE DOT (154.570 MHz) 
°4 Dealer Selectable Channels Available 
eTalk Range: 1-4 Miles 
Rechargeable Battery 

¢10 Hr. Charging Adapter 
*Removable Belt Clip 
Manufactured in the U.S.A. 
eCompact Size 

eAudio Acc. Jack 


AV11¢ 


SAME FEATURES AS 

ABOVE BUT ALSO HAS: 
eCoded Squelch: Eliminates Other 
Business Chatter on the Channel 


= PS 


H. G. BRIX COMPANY 


H.G. BRIX BRANCH 
FACILITIES 

565 Display Way 

Sacramento. CA 95838 

(800) 359-2749 

414 W. Bedford Ave. Sre. 101 
Fresno, CA 93711 

(800) 733-2749 

Territory Restrictions May Apply. 


me 


Squelch your Voting System problems 
with a CTI Comparator Display 


Voting 
Comparators 


Remote Comparator Concentrator 


Features: 

® Displays voting sytem and receiver status on local PCs, 
remote PCs, or consoles. 

® Disables faulty receivers remotely — 
without making a trip to the comparator. 

® Logs receiver failure history with time and date stamp. 

® Helps diagnose system problems fast. 

® Great for finding intermittent problems with receivers 
and wirelines. 


Compatible with: 
® Conventional and Trunking systems 
® Motorola Digitac, Spectra-TAC, and TAC comparators 
® Ericsson/ G.E. Analog Voters 


& « .COMBINED 
¥7 TECHNOLOGIES, INC. 
1211 W. Sharon Rd., Cincinnati, OH 45240 
(513) 595-5900 
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TRANSMITTER LOCATION 


Direction Finding System 
Tracks Down 


Models available with 
computer interface, 
synthesized speech, 
for fixed or mobile 
use, covering 50 MHz 
to 1 GHz. Call or fax 
for details 


¢ Stuck Microphones 

* Cable TV Leaks 

* Jammed Repeaters & 
Cell Sites 
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L iterature 


Brochure describes test and measurement products 
An 18-page booklet, “Test and Measurement Solutions for 
Wireless Communications,” makes it easier for manufacturers 
and service providers to identify the correct test product for 
their specific applications. Product categories included in the 
brochure from Hewlett-Packard include vector signal analyz- 
ers, modulation domain analyzers, RF-channel simulators, peak- 
power analyzers, signal generators and LCR meters. Also in- 
cluded is dedicated software for evaluating the performance of 
products for every analog and digital communications service, 
Circle (251) on Fast Fact Card 


Catalog displays grounding equipment 
Harger Lightning Protection is introducing its new ground- 
ing equipment catalog, which features an expanded product line. 
Circle (252) on Fast Fact Card 


Coalition supplies technical, marketing data 
on Canadian RF licensees 

Since 1993, the Mobile Telecom Coalition has supplied de- 
tailed technical and marketing data on RF licensees. This infor- 
mation has allowed U.S. manufacturers and carriers to obtain 
competitive specifications on their potential market in Canada. 
Topline information is available on five key carrier categories 
that provides licensee address, TX frequency and power. The 
DOS disk is sorted by frequency and can be merged and printed 
for market intelligence. The database contains details on more 
than 68,000 licensed RF sites that were active in 1993. The 
classifications and quantities are: public common carriers, 
42.053; aircraft, 17,210; earth & space, 4,096; experimental, 
3,720; coastal, 1,280. 

Circle (253) on Fast Fact Card 


Catalog features test and measuring equipment 

The 1996 Test & Measurement catalog from LeCroy incor- 
porates product information, selected applications information 
and two tutorials, the “Fundamentals of Digital Oscillo- 
scopes” and “Waveform Creation Made Easy.” Emphasis is 
placed on new technology available for communications 
design and test. Application notes include “New Tools for 
Wireless Design,” “Testing 155mbps signals,” “Finding In- 
termittent Faults in Electronic Signals,” “DSO Applications 
in High Speed Electronics” and an overview article “Benefits 
of DSOs in Communications.” 

Circle (254) on Fast Fact Card 


Brochure highlights expanded UPS model range 
A 20-page color brochure covers the entire Tripp Lite unin- 
terrupted power supply (UPS) product range, from compact 
standby UPS units to the largest intelligent network models. 
Product descriptions, as well as specifications, are listed for 
each model range. A detachable mail-in card inside the bro- 
chure offers a free sizing chart so users can determine the size 
of UPS needed for their particular applications. The brochure 
covers compatibility between the company's network-ready 
UPS models and all popular operating systems, so the proper 
software selection can be made to accomplish everything from 
automatic, unattended shutdown to complete power monitoring 
and UPS testing of the network. 
Circle (255) on Fast Fact Card Sm 


A TIME AND PLACE FOR TRAINING. 


Finding time for product training is impossible at 
TRADE SHOWS. CRUCIAL INFORMATION CAN BE LOST IN 
CROWDED SCHEDULES. CMA is different. 


just FoR mobile communications MANUFACTURERS, 
DISTRIBUTORS AND INDEPENDENT REPRESENTATIVES, THE 
annual CMA CONFERENCE 1S three days SET ASIDE FOR 
TRAINING, NETWORKING AND INDUSTRY EDUCATION. 

No trade show distractions. 


bo product training, HIRE INDEPENDENT REPS, CATCH 
UP ON THE LATEST IN marketing, REGULATORY news 


AND HAVE A great time WITH YOUR PEERS (SATURDAY 
NIGHT'S Western hoe-down WILL BE A HIGHLIGHT). 


sPEND three days IN ALBUQUERQUE -- November 9-12 
-- AND CHANGE THE future OF YOUR BUSINESS. IN ITS 23RD 
YEAR, CMA IS THE premier event FOR TRAINING AND 
NETWORKING. 


for schedules and more information call: 
Bernie Brownson -- 303.576.9475 


COMMUNICATIONS MARKETING ASSOCIATION 1995 MEETING 
NOVEMBER 9-12 -- ALBUQUERQUE, NEW MEXICO 
HEADQUARTERS -- ALBUQUERQUE DOUBLETREE HOTEL 


Circle (70) on Fast Fact Card 


(ZETRON MODEL 3027 


INSTANT RECALL RECORDER 


TOTAL RECALL in a TINY PACKAGE 


Achieve total recall with the Model 3022 
Instant Recall Recorder. With a little brawn and 
lots of brains, the Model 3022 accurately records 
emergency messages and totally recalls them 
without skipping or breaking a beat. 


Remember these features: 


Fully self-contained 


Mounts into Motorola Centracom II or Series 3000 
rack or desk adapter 


Up to 128 minutes of voice storage 

100% solid state - no moving parts 
Multiple time sync sources 

ALI record/replay capability via RS-232 port 
Much more 


So, if you can't afford to take a chance with 
your instant recall capabilities and if you really 
want to save space, get TOTAL RECALL with 
the Model 3022 Instant Recall Recorder. 


ZETRON 


12335 134th Ct. N.E. Redmond WA 98052 
Phone: (206) 820-6363 Fax: (206) 820-7031 
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Changes at Communications Electronic Specialties (CES), 
Winter Park. FL: 

Larry Bess leaves Sigtee America (Sigtone), Winter Park, 
FL, as vice president and general manager to replace Richard 
Legge as president of CES. Legge has left to pursue other 
interests. 

Pat Lohan departs Sigtone as marketing manager to be- 
come vice president of sales and marketing at CES. 

Larry Wood exits Advanced Circuit Design, Redmond, 
WA, as senior systems design engineer (hardware and soft- 
ware) to jom CES as director of research and development, 


Changes at Uniden America, Ft. Worth, TX: 

Pete Kavanaugh, vice president of paging sales. advances 
to vice president and general manager of the paging division. 

Sam Nichols, vice president of cellular sales, adds to his 
responsibilities as vice president of sales for the paging 
division. 

Nina Walker, sales coordinator for the cellular division, 
adds to her responsibilities as sales coordinator for the paging 
division. 

Allison Nann moves from the cellular division to become 
southern regional manager of the paging division. 

Brian Davis moves from the personal telecommunications 
division te the paging division as midwest regional manager. 

Mike Wyatt moves from the marine division to become 
northeast regional manager for the paging division. 


Rick Rice, manager of business development of the land 
mobile division for Standard Communications, Los Angeles, 
advances to director of the land mobile division, 


Ryan Hodgson departs Midland International. Kansas City, 
MO. as special markets sales manager to join Centurion Inter- 
national, Lincoln, NE, as account manager. 


Scott J. Papillon exits E.F. Johnson, Burnsville, MN, as 
manager of public relations and takes a position with Kerker 
& Associates Advertising and Public Relations, Minneapolis, 
as a senior account executive. 


Bjorn Nordwall leaves New England Software, Greenwich, 
CT, as president to become director of wireless data terminals 
for Ericsson's wireless data and paging systems, Totowa, NJ. 


Christine Novak departs Bailey Controls’ Cleveland-based 
Process Control Instrumentation division as customer service 
manager to join Allen Telecom Group. Cleveland, as manager 
of the customer service department. 


Ken May departs Nextel Communications, Rutherford, NJ, 
as general manager to join Geotek Communications, Montvale, 
NJ, as Florida director. May will be located in the company’s 
Fi. Lauderdale office. 


Changes at the Phoenix Wireless Group, Orlando, FL: 

Brian Andrew leaves the wireless division of Northern 
Telecom, Research Triangle Park, NC, as senior manager for 
product delivery to join Phoenix Wireless Group as vice presi- 
dent of technical operations. 

Dave Williams exits SmartLink, Wallingford, CT, as man- 
ager of system engineering to join the Phoenix Wireless Group 
as a system engineer. 


oc 
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MEASUREMENTS 


When noise is not noise 

Several months ago we had several 
unusual complaints from users of our E.F, 
Johnson LTR systems in the greater Mil- 
waukee area. 

We knew immediately that the com- 
plaints were unusual: however, we pro- 
ceeded to verify that the Johnson LTR 
system was operating properly and not the 
cause of any problems. It was operating 
properly, and we suggested that the users 
bring in their mobile units for a check, 
and we also sent a technician to a cus- 
tomer site to check the contro] station. 
We then went about our work only to have 
other customers call with similar strange 


A THRULINE® Model 4304A 
watmeter delivers RF power 
measurements you won't 
second-guess. Don’t confuse 
is uncompromising test 
instrument with lesser brands. 


Measure 0-500 
17 Watts full scale on 
5 power ranges. 


One Fixed Element 
(no extra elements are 
needed) smoothly rotates 
to quickly measyre bo 
forward and re! 


Rugged & Reliable, 
it meets demanding 
military specifications 
and numerous U.S. 
Government and 


complaints. Enon power at 25 - 1,000 MHz. 
After much deliberation between our aN) ' 

service manager and the technician at the teas ion L 

customer's control station, the service em Sarerinn tee 
q é . gives you accurate 

manager decided to use our shop spec- . power measurements 

trum analyzer to look at the channel in ; ; 

an a : : FREE Guidebook 

question. —— "How To Select A 

The serviceman at the customer's loca Wattmeter.” Call to ; 

tion connected his communigations moni- gees, request this 


tor into the customer’s antenna and saw helpful guide. 
nothing but the normal noise when the = U.S. Headquarters 216-248-1200 Fax: 216-248-5426 
channel was not in use. He did, however, TAL Weslern U.S. Sales Oflice: 805-646-7255 Fax: 805-646-0275 
notice that the signal strength indicator European Sales Olfice: 353-61-360583 Fax; 353-61-350585 
indicated the presence of signal when the Electronic Corporation Pan-Asian Sales Office: 65-2992537 Fax: 65-2998509 
oscilloscope showed only noise. Circle (65) on Fast Fact Card a 

What our service manager saw with the 
spectrum analyzer was what appeared to 
be a wideband digital modulated signal 
on the channel adjacent to the customer's 
home channel. The digital signal was 
quite wide with significant power across 
its enure 18kHz to 20kHz bandwidth in a 
25kHz channel. 

This signal was wide enough and had 
enough power to penetrate the front ends 
of the mobiles and control stations in the 
Vicinity of the digital transmitter and 
cause interference to our customer's 
equipment. 

The normal adjacent-channel narrow- 
band FM signal is narrow compared to 
these newly discovered digital signals and 


EASY ANTENNA & TRANSMISSION LINE MEASUREMENTS ~ 


Tired of not knowing where 
your antenna stands? Watt- 
meters that lest one frequency 
or antenna testors that are 
disturbed by outside signals 
letting you down? Most of the 
answer is on your bench. 
Adding an EAGLE return loss 
bridge to your service monitor 
makes a complete antenna 
measurementsystem. 


Return loss bridges from Eagle cover ight Sata ocean 


normally does not cause interference to 
the adjacent channel, 

Most communications equipment in 
service today is designed to operate in an 
environment of narrowband FM signals, 
It is not designed to operate adjacent to 
wideband, high-powered, digitally modu- 
lated stgnals. 

Be advised that these signals are out 
there now, and although they may not be 
adjacent to any of your channels at this 
ume, is there any guarantee that they will 
not be adjacent in the future? 

These transmitters tend to be located 
on towers of less than 125 feet and are 
scattered throughout given areas. This 
lower elevation can saturate an area with 


from .04 MHz to3.0 GHz. These are self ie . +—4C game 
contained units that require no = _{ SBESearen 
attenuators, amplifiers or detectors. 
All the addilional equipment is 
contained in your service monitor or 
spectrum analyzer. Five watl power 
rating, unmatched in the industry, 
protects YOUR bridge from power eeske— he — 
coming from the antenna at crowded te 
sites, Rugged nickel plated brass See 
enclosures assure excellent durability 


Free: Application note, “Antenna and Feedline measurement’, call and ask for 
it! The following EAGLE products will also aid in testing: Precision coaxial 
cable jumpers, power splitters, and reference terminations. Eagle RLB150 
series bridges start at $259.00. 


VOICE: (520) 204-2597 
FAX: (520) 204-2568 


: A - ry GE Fr P.O. Box 4010 Sedona, AZ, 86340 
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Letters from readers 


strong interfering and non-interfering 
signals that can change al any given time. 
as the sites appear to be frequency-agile. 

It is also difficult to predict the loca- 
tion of these transmitters since many of 
the frequencies are either “short spaced” 
or reused within a given radius as permit- 
ted by the commission rules. 

] suspect that the offending signals may 
not be entirely within the specifications 
set forth by the FCC. I have talked with 
knowledgeable persons who also question 
the compliance of the signal. Yes, there 
may be a loophole, however, there is also 
a question of “harmful interference,” 
which should be the overriding factor in 
analyzing this interference problem. 

I have talked with other two-way shops 
in the Midwest, several of which had ex- 
perienced similar strange problems, and 
after our conversations, they were able to 
identify their interference problems. 

We all realize that better channel use is 
coming and for the most part, we all 
welcome the better use. We do not, how- 
ever, welcome this interference to our 
existing analog systems, and we feel we 
should be protected from this interference 
until we and our customers have had suf- 
ficient time to use our existing equipment. 

One last thing: Although the digital sig- 
nals cause considerable interference to 
analog stations, analog stations cause 
minimal interference to digital stations. 

Sal Dragotta 
Viking Communications 
Milwaukee 


Fast Fact Card comments: 

The two toughest problems facing me 
on the job are: 

e Trying to get parts from suppliers in a 
timely manner. 

e Trying to convince radio owners that 
they can't place radios bought from supply 
houses on a frequency without a license. 

J. Chaffee 

Technician 

Lakeside Communications 
Fairview, PA 


The two toughest problems facing me 
on the job are: 
* Convincing customers that they get 
what they pay for. 
¢ Installing equipment in newer, smaller 
cars. 
Terrence Felt 
Consultant 
Independent Radio Communications 
Youngstown, OH 
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rofessional services 


BROWN AND SCHWANINGER 


Attorneys At Law 


1835 K Street, N.W. 
Suite 650 
Washington, D.C. 20006 


202/223-8837 


SERVING THE NEEDS OF THE ENTIRE INDUSTRY 


1 


Jerry L. Simmons 


Communications Systems Consulting 

Land Mobile, SCADA. & Microwave Systems 
Tower & Path OnSite Surveys 

P.O, Bax S84 PH: (409) SSK-3 

Monigomery, TX 77356 Fux: (409) 588-4434 


MIIROTT 


COMMUNICATIONS GROUP 


RAYMOND C, TROTT, PE, 


Freeaent 


1425 Greenwoy Drive. Suite 350. Inang, Texas 75038 
214/580-1911. Fox: 214/680-0641 


lite Wamer Group 

MANAGEMENT CONSULTANTS 

* Radio/Microwave/E9-1-1 
CAD/Mobile Data Design & Selection 


Police/Fire/EMS 
Consolidation Studies 


5950 CANOGA AVENUE. SUITE GOO 
VVODDLAND HILLS, CALIF. 91367 
(818)710-8855 


Communications Techiology Associates 
A division of Hayes, Sear, Mester & Metiorn tie 


PLANNING AND DESIGN: 
* 2-Way Radio 

= MW & F/O 

* CAD/MDT/AVL/Paging 


Cli 


PLUS: 

+ Complete A&E Sorvices 
* Bidgs, Towers, Pwr Sys 
+ Structural Engineering 


Bus. (804) 239-92(K) P.O. Box 4879 
FAX (864) 239-922— Lynchburg, Vargimia 24802 


Mobile Communications Consulting 
SR. McConoughey, P. €, 
Principal 


13017 Chestnut Oek Drive 


Gaithersburg, MO 20878 (301) 926-2837 


PORTABLE 
SERVICE, INC. 


121 Crowell Lane * Lynchburg, VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 

* Current Product Lines 

+ Voice Guard Certified 

+ Public Service Trenking 

* Surface Mount Technology 


@ 


FACTORY TRAINED 
TECHNICIANS 
FOR QUALITY SERVICE 


(804) 239-3049 


rofessional services 


Telecomm Engineering Inc. 
Maxon?’ Portable Service 
CP0500, CP1000, SP2000 Series 

* Factory trained technicians 
* $50.00 flat rate plus parts 
* Battery conditioning included 
* Warranty »* Return UPS paid 
3435 Mission Ave., Carmichael, CA 95608 


3) (800) 420-5166 Tan 


FREDERICK G. GRIFFIN, P.C. 


all 
, 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


GE PORTABLE SERVICE 
« FAST TURN 
= WARRANTY 
+ $48.00 be/2 he. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 
502-683-0936 =z <2 


Since 1974 Your Factory 


AUTHORIZED [RMR bistrieuToR 


115 BELLARMINE, ROCHESTER, MI 48309 
TOLL FREE 800-521-2333 
FAX 810-375-0121 


3 OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


936 THOMASVILLE ROAD SUITE 200 
TALLAHASSEE, FLORIDA 32303 
PHONE (904) 224-4451 


THE PORTABLE DEPOT... 
SPECIALIZING IN GENERAL ELECTRIC PORTABLE SERVICE 
* FACTORY TRAINED TECHNICIANS * 
« SURFACE MOUNT TECHNOLOGY « 
« FACTORY APPROVED NATIONWIDE * 


* PUBLIC SERVICE TRUNKING « 
* VOICE GUARD CERTIFIED « 
«MPO, MPA, TPX, PCS AND ALL CURRENT PRODUCTS » 
Route 2, Box 338C © Lynchburg VA 24501 
804-237-3427 


The Art and Science 
of 
Antenna Site Acquisition 


RETCOM brings together all the resources 

needed to create a masterpiece of network 

design options through the site acquisition pro- 

cess. We have been antenna site specialists 

since 1986, providing the most costeffective 

array of Sité acquisition services available. 
Let RETCOM do the job for you! 


REIN, IAC 


a Subsidiary of Tro Communications Group. Ine. 
1425 Greenway Drive #355 
lriving, TX 75038 
214/550-0320 
Fax: 214/580-0641 


MISE COLOR 
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Professional consulting services 


INVEST YOUR 
DOLLARS WHERE 
PROSPECTS INVEST THEIR TIME 
CALL RICK @ 800-771-3351 


Pacific Consulting Services 
rp Radio Coverage Stuclies 


ub Feasibility Studies 

ch System Evaluation & Design 

cp Project Management 

et: Specializing in Public Safety 
P.O Box 91, Hoodsport, VA 985-12 2210 lax (3601877 9577 


New Business... 


CALL: RICK KELLEY 
(913) 967-1923 
Fax (913) 967-1735 


COMMUNICATIONS 
CONSULTING SERVICES 


CONSULTING SERVICES 
* Microwave Systems 
* 2-Way Radio Systems 
* Telemetry / SCADA Systems 
* Path Survey & Analysis 
* Specifications & Licensing 


| Mobile Radio Systems 

¥| Mobile/Portable Data Systems 

7 Computer Aided Dispatch Systems 
7 Basic And Enhanced 9-1-1 Systems 
VY Telephone Networks 


10 Woodbridge Center Drive 
Woodbridge, NJ 07095 


[7 Microwave Radio Systems 
7 Vehicle Location Systems 
[7 Fiber Optic/PCM 

Transmission Systems 
‘7 Full GIS Services 


PLANNING, DESIGN, IMPLEMENTATION 


COMMUNICATIONS 


(908) 636-6970 CONSULTANTS, INC. 


Toll-Free: (800) 247-4796 » FAX (908) 636-7260 


Offices Nationwide and International 
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ENGINEERING AID SOFTWARE 
* Microwave Calculations 
« Path Profiles (Graphics) 


* Mobile Coverage 
« Multi-Point Calculations 
* HAAT Calculations 


U.S.G.S. MAP DATA BASE: 30 SECOND & 3 ARC SECOND DATA BASES 


CONTACT: JERRY SIMMONS 
P.O. BOX 884, Montgomery, TX 77356 * (409)588-3200 » FAX (409) 588-4434 
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Employment 


Telecommunications Engineer 
Mississippi- Louisiana 


Wireless telephony provider with 120 service locations requires Chief 
Engineer. Growing, dynamic business. Responsibilities include strate- 
gic planning, recruiting and managing maintenance staff and contract 
agents, cell site planning, regulatory and license maintenance. 
Degreed or Certified (NARTE) candidates preferred. Candidates 
should have a minimum of 5 years telecammunications experience in 
the areas of switching systems, RF transmissions, site planning, cell 
planning and should demonstrate excellent managerial skills. 
Competitive salary with excellent benefit package included: 

Qualified applicants send Cirriculum Vitae to: SEDAR ASSOC - Dept: 
Triocom RQ. Box 974 West, Hartford, CT 06127 


CELLULAR SYSTEMS 


SCI is a full service information, commu- 
nications & business consulting corpora- 
tion that provides integrated solutions and 
on-going support in the wireless market- 
place. SCI employs & subcontracts experi- 
nced professionals, technicians and en- 
ineers, for projects in Chicago. nationwide 
d overseas. Relocation is not required, 
international travel is available. Send or fax 
resume to the Resource Manager for im- 
mediate and future consideration in the 
following areas: 

= Cell Site = Switch Development (SESS) 
* RF Systems »* Switch Database Support 

* Propagation »* Software Development 

* Networking * Protocol Development 
*GSM ¢ Int'l Field Support 


S C SOFTWARE 


CONSULTING INC 


Cellular Switch/Transport Engineers 

& Technicians 

* Microwave Link/Fiber Interconnection between 
cell & switch sites 

* Experience with ISDN, SS7. AIN, Signaling 

PCS/Cellular Equipment Circuit 

& Systems Design 

* Analog & Direct Digital Synthesizers 

* Frequency Planning in CDMA. GSM. TDMA, * Linear Power Amps (Feedforward, Class A/B) 
AMPS. NAMPS * Transmitter & Receiver Design 


Visit our Web page and keep track of all Katron Job Openings On Line: 
Web Address - http://www.com/occ/cpkatron,htmi 


1000 Conshohocken Road « Suite 304 * Conshohocken, PA 19428 
Phone: 610-941-6606 « Fax: 610-941-6265 


e-mail: katroncorp@aol.com 


executive search inc. 


RF PCS/Cellular Systems Engineers, 

Project Leaders, Mngrs ($50-100K} 

* SE. NE. Northern CA, most Major Markets 

* Propagation/Interference Analysis & Freq. 
Planning 


Telecommunications Teshnicians 


Wireless telephony provider with 120 service locations requires a 
number of qualified telecommunications technician.Responsibilites 
include scheduled and emergency maintenance of modern telecom- 
munications equipment [Motorola and GE) including transmitters, 
receivers, antenna systems. Familiarity with Motorola/Ericsson, GE 
SMR equipment and PBX/digital switching systems if preferred. 
Candidates with formal certification (FCC/NABER) will be given 
preference. Successful applicants will have a minimum of 5 years of 
commercial communications experience particularly tn 
unsupervised field work. 

Competitive salary with excellent benefit package included. Qualified 
applicants send Curriculum Vitae to: SEDAR ASSOC - Dept: Triocom 
RO. Box 974 West Hartford, CT 06127 
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CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Technical & Engineering 
Positions Available Nationwide 


Fees client paid. Send resume to address belnw, 


Experienced Bench Technicians 
Immediate Openings 

Busy Established EF Johnson SMR & Pag- 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE ing Operator and Motorola Dealer seeks 
* Technicians * Engineers * Managers « Sales individuals for Laughlin. N¥/ Bullhead 
*Extensive national resource of personnel City. AZ area. Profit sharing, medical 
Employers: Call 606-491-5410 10 an co 8 ei : 
ae. Communication Resources 


oe P.0.Box 141997 *Cincinnali, 0445250 
606-491-5410/FAX 606-491-4340 


Insurance, paid vacations. 
Competetive salary. 
Fax resume to: Mr. Radio 

(520) 763-2786 


October 1995 


4736 Main St., Suite 7 Dept. MAT, Lisle, IL 60532 
(708) 960-2947 FAX (708) 960-2993 


Technicians Wanted 
Motorola MSS is seeking several techni- 
cians to fill current openings for experi- 
enced field and bench technicians. 
Advanced Communications & Electronics 

505-244-3321 Fax: 505-244-3675 
Albuquerque, New Mexico 


’ ix: 


y CareerNetworks 


Recruiters & Consultants for 
the Wireless & Telecom Industry 


800-JOB LINK™ 


Specializing in all levels of Sales, 
Marketing, Technical, Engineering, 
Operatio Executive Placements 

les One Tower 
ixie Hwy., Suite 801 


Gables, FL. 33146 
(305) 665-5633 


Two-Way Shop 
Technical Service Manager 


Growing NE Indiana Communications Company 
seeks broadly experienced and highly motivated 
2-way Technician/Supervisor for position of Tech- 
Nical Service Manager. Responsibilities will in- 
clude directing the efforts af 9 Technicians and 
Installers to provide excellant customer service 
at high efficiency and optimum cost. We offer 
long term employment, competitive wages, 
excellent benefits, and new facilities in a smake- 
free country environment. Qualified applicants 
only, should send resume’ outlining experience 
and wage history to: 
General Manager 
J & K Communications, Inc. 
222 South Tower Veiw Orive 
Columbia City, IN 46725 


Classified 


| Employment | 


* PAGERS * PAGERS * PAGERS « PAGERS: PAGERS « PAGERS » 


P 
TWO-WAY TECHNICIANS Z MOTOROLA - NEC 

GLOBE, ARIZONA; MSS SHOP IS LOOKING FOR TWO- 
WAY TECHNICIANS EXPERIENCED IN ALL MOTOROLA E NEW - RECONDITIONED 
EQUIPMENT, INCLUDING 2AGERS, PORTABLES, R PAGERS USED 
MOBILES, REPEATERS, BOTH CONVENTIONAL AND 
TRUNKING. NEW AND OLD mj ° Motorola & NEC Factory Replacement wml 
WORK INCLUDES: BENCH REPAIRS, FIELD REPAIRS . ‘ WANTED: 
TOWER WORK, AND INSTALLING P Housings & Parts 
MUST BE FCC LICENSED. NABER CERTIFIED OF Al Vib Motors PAGER REPAIRS 
EQUIVALENT 
PLEASE SEND RESUME TO OR CALL : NEC * Recrystalling 

SHORES COMMUNICATION CO., INC. R . : 

PO. BOX 2626 Ss 6, 7, & 10mm Sizes > * Fast % 

GLOBE, ARIZONA 85502 ° turnaround 

PHONE: (520) 425-5870 P 

A . ' 
fe] McManus Communications 
RECRUIT 3} 6©AQON. 5th St., Blytheville, AR 72315 
EVERY rs Tel: 501/763-6250 Fax: 501/763-6533 
MONTH IN 
THE 


HIGHLY VISIBLE 
MRT CLASSIFIEDS 
Just call Rick: 

800-771-3351 : : 
uickly and Easily Tests 


F SS a ; All Popular Pagers 
| x : & tae (eee digital paging formats 
512 to 2400 Baud Rates 
Alignment & Sensitivity 
Fast Verification of 


Re-Crystalling Jobs 


“Great article! 

Can we get copies for 
our clients and sales 
force?” 


Whether it’s 
an article, 

ad, or an 
interesting 
column, take f, 
advantage ¢ 
this unique 
Opportunity 


prom oo . CRYSTRONICs 


business Pr shop for crystals & Page 


and 
ry 
R 
»° «= 1,600 FREQS 


products 
Motorola, NEC, Uniden, Samsung, Everon & more 


throu gh reprints available from 


Includes...COM-3 Communications Service Monitor ($2,995), COM-6 Universal 

Encoder ($995), RTF-1 Radiation Test Fixture ($465), CT-125 Frequency Counter ($190), 
SM-1 Automatic SINAD Meter ($250), all interconnect cables, shipment to your door, and 
a quick hook-up guide for fast set-up and immediate profitability! Shipments going daily! 
Complete package only $4,995. Leasing available. Call now and be testing tomorrow! 


RAMSEY ELECTRONICS, INC. “| CALL 1-800-446-2295 
793 Canning Parkway, Victor, NY 14564 FAX 1-716-924-4555 
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this magazine. Reprints are great 
promotional pieces and make 
excellent marketing tools ... all at 
a minimal cost. 

Available in full-color or black & 
white, reprints can be obtained 
from any issue. 


For a free price quote, 
contact Chris Lotesto, 


meg CER mit 
or 3124852357. PARTS UNL! 
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Welcome to the World of Pagers... 
Welcome to the Fourth Dimension. 


NEW PAGERS Full line of brand new 
Motorola and NEC pagers ® Stock all 
PCP frequencies = Also available: 
business, international and customer 
owned frequencies 


PAGER REPAIR Fiat rate available 
= Volume discounts available = Fast 


turnaround = All repair work guaranteed 


« State-of-the-art repair facility » Only 
factory trained technicians 


ON-SITE PAGING SYSTEMS Motorola 


USED & REFURBISHED PAGERS 
Full line of used and refurbished pagers 


PARTS & ACCESSORIES Full line 

of genuine Motorola and NEC parts 
and accessories, including: Housings 
= Battery Covers ® Pager Chains 

» Programmers = LCD's « Belt Clips 

= Colored Refurbishing Kits = Service 
Manuals = Promotional Material 


WIRELESS TWO-WAY MESSAGING 
Motorola Envoy and Marco wireless data 


“FOURTH 
DIMENSION 

INDUSTRY, INC. 
Taking Wireless Communications 
To The Next Dimension. 


Courtesy Call, Site Mate, People Finder communicators 


and Site Call . 


; 1-800-378-0348 


\ 
“MOTORO 


ax: '516:467-1645 


ough the Internet: fdi@ix.netcom.com 
neq 
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SENTRY MANUFACTURING COMPANY 
PAGER & RADIO CRYSTALS 


vegT 800-252-6780 


28 Years in the Crystal Business * Customer Service Second to None 
100% Quality Control Tested * No-Hassle Lifetime Warranty 
Very Large Stock of Pager Crystals * Overnight Shipping Available 
Scheduled Shipments & Purchase Agreements Arranged 
Channel Elements & Tone Reeds Also Available 


Sentry Crystals Are "Rock" Solid TVB 
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Bias 
1-800-627-2022 


5/00 W. Silver Springs Blvd. 
Sutte 700, Ocala, FL 34482 


We'll pay cash for your used pager inventory! Call RMS for a quote today! We sell used pagers. too! 
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TECHNICAL 
SERVICES 


T 


* Motorola & NEC Pager Repair 

* LCDs - Recrystal - Repair 

¢ Fast turn around 

* Factory Parts 

* Accurate in-house tracking 
system 


1-800-263-3193 


EXIT REPAIR CENTER 
"NATIONWIDE" 
MOTOROLA, NEC, UNIDEN, 
PANASONIC & SAMSUNG 

* PASSWORD REMOVED ON: 
MOTOROLA, NEC,UNIDEN & PANASONIC 
*$2.00 RECRYSTAL on MOTOROLA PAGERS 


“ALIGN, TESTED & PROGRAMMED 
CRYSTAL NEEDS TO BE PROVIDED 


"YOUR ONE STOP REPAIR STATION" 
** ALL TYPES OF REPAIR DONE ** 
1-800-590-0099 


Classified 


Motorola, NEC. Shantea, Gh ane Retin 


Pager, Ta 


Portable 
Sales & Repair 


Clean, Repair, Tune, 


Align to Factory Specs 
Customer Service & Sales 

pt 800-725- 1426 

“"4-800- 322-9426 


P.O. Box 26330. 10 N. Lee, Okluhoma City, OR 73126-0330 


Equipment for sale 


USED EQUIPMENT 


* LTR & Motorola 


*¢ Conventional & Trunking 
¢ Site Equipment 


¢ Paging Transmitters 


TERLING 
MUNICATIONS 
Mike Malone 
1-800-786-2199 
FAX 214-562-7957 


Pager Repair 


Programmers 

Password Erasers 

Pager Components 

New & Used Pagers 

Top $$$ for Used Pagers 


tel 305-491-9501 


COMPLETE PAGER REPAIRS 
ALL MAKES AND MODELS 


PageCo 


International, Inc? 


TURNAROUND 


Pa | 8s HR GUARANTEED! 


Decode, Recrystal, LCDs repl. 
Total Repair & Reconditioning 


fax 305-491-8834 
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MOTOROLA RADIOS 
NEW + RECONDITIONED AS NEW « USED 
HT-600 / P200 + HT1000 + MT2000 + VISAR * MTX 8000 * MTX 9000 « STX 
MTX800 & 900 MARATRAC = MAXTRAC « SPECTRA * SYNTOR X 9000 
STX 800-821 SMARTNET 1, II, 11i GEMINI $1,495. 


FEFFSE ELSA ALE SEES AREEEERE SEES SSE ESERE LSE EEE REE RE RE RES EE EE EEE EEE SESE EEE EHS ENE EE EEE EE EEE EE 


SPECIAL! SYNTOR X 9000 30-50 MHZ SCAN ALP-NUM $1195. 


ESEAEAASASAAFLL EF EF ESTES FRETS ERS ARERRERERABEEARERREEEREREREREREEESEAEAESERESAAS HAAS SAS 


RADIUS « RADIUS « RADIUS 
TONS IN STOCK! WILL SHIP TODAY! VERY LOW REASONABLE PRICES 
WE HAVE THEM ALL! SP10 - P110 - GP300 - M120 - GM300 
NEW SP-S0'S IN STOCK- VHF & UHF 2F, 6F, 10F! 


MTX 900 CLASSIC B4 W/CHRGR 
PP1000X 800 PRIVCY-PLUS B6 
SYNTOR X 100W VHF 8 FREQ 
MAXTRAC 12W 900 TRUNKED 


MUST GO'S 
$495. MAXTRAC B5 NEW _ $550. 
$695, SYNTOR X2 VBJ 800 $75. 
$495 SPECTRA VHF 45W = $695. 
$395. SPECTRA 900T BS5 $695. 


He cia ake eioiocie ek aigiiok ek ei aio ok ack io xo IO HORII OK Hoo IOI Ik fm kak steak a ak Bk ak aes 


RADIO EXPRESS, INC. 
800-545-7748 * 703-266-1928 * FAX: 703-830-8710 


VISA * MASTERCARD + DISCOVER*AMERICAN EXPRESS 
"WE BUY MOTOROLA LATE MODEL RADIOS" 
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iva Profile 
Antenna for Radio 


Commun ica tion Illustrated: Dual Band, 


VHF/UHF Model CR2/4A 


* Higher "Q" than whip antennas 
© 95% Height reduction 
¢ Models available from 27-900 MHz 
(HF, VHF, & UHF) 
COM-RAD INDUSTRIES 
PO Box 88, Wilson, NY 14172 


For Immediate Fax Info & Technical Assistance, 


Tel: 716/751-9945 * Fax: 716/751-9879 


BB ufufujujufofu 
s BABBBEBBEBEE 


Superior Japanese Quality! 


GUIDE HOLES FOR EASY INSTALLATION 
“MICRO PRINTED " FOR EASY ID 
LOW FACTORY DIRECT PRICING 

NOW IN STOCK : BRAVO « PLUS « LS PLUS 
EXPRESS (NEW AND OLD VERSION) 


1-800-FIX-BEEP 


1-718-783-6000 
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Equipment for sale 


Compatible Motorola 
Radio Programming ee a 


PA-I Programming Adaptor...$119.95 
* Compatible with "RIB" unit 
* Rugged stee! case 

* Power LED 


CENTRACOM Il 


-Buttons and Labels- 


Engraved 
Buttons 


_— ——— 
FULL LINE OF PROGRAMMING 
CABLES AVAILABLE 

| NEW? RADIUS* SP50......$Call 

| Package Deal! Discounts..15° 
GPP 110, HT50/P 100. STX. 

| Germem. VISAR, JEO!, HTT 

| SABER. SPECTRA‘ RADIUS * 

| MOBILES, MAXTRAC™, and Mare! 


PAS 


A rotans IMOUSTRIES 


All orders shipped within 48 hours. 
CENTRACOM I! 


PA-IT Pocket Programmer...$169.95 PA-IT Programming Adaptor...$139.95 
* Micro-Size Design for Convement Portability and Field Use * Contains rechargeable NI-CAD Baiteries: Perfect for 
* Uses Surface Mount Technalogy {SMT} field use and Portable, Laptop & Notebook Computers. 
° Rechargs a Works for hours on one charge, * Status LEOs: Power On and Charge. 
aa * Power Switch. 

: * Power / Charger Included. 
* Runs for 8 continuous hours, 
from a full charge. 


Reprogramming and 
Custom Changes 
NORTHEASTERN 
COMMUNICATIONS INC. 
Waterbury, CT 06708 
(203) 575-9008 


Order Desk: POLARIS INDUSTRIES 


1-800- 7182-3871 Color Literature Available. 


Same Day Shipping fram Stock! 


BP: Jjesis industries fOmEG I= 


141 West Wleuca Road ¢ 300-B « Atlanta GA 30342-3251 * Tech info: 404-252-3340 « FAX: 404-252-8929 
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P.O. Box 7846 
AV /N [_—— Mah Cig Bike Fredericksburg, VA 22404 


New / Used Reconditioned 
2-WAY RADIOS 


¢ Purc's, repeaters, base stations, 
mobiles & portables 

¢ LB's / VHF / UHF / 800-900 MHz 

* Large inventory of late model 


VE FL ECT FP OMA CS 05 Loren Whitney Drive 


Massaponax Business Park 
Fredericksburg, VA 22408 


Portable Repeaters PL; VHF & UHF; BASES and REPEATERS 
DES & DES XL. 30-36; 36-42; 42-50, 100W, C.D. 


equipment 
Call for quote 
We pay the highest prices! 
SCOTT COMMUNICATIONS 
Ken Scott 
406-745-3218 


Bata Testmets 150-162, 162-174, 100W, C.D. 


por oe on 450-470, 75W, C.D. 

ingle And Rac’ argers 

CISCO Transmitters and Receivers R'1801 DACHProgrammer 
Speaker Microphones Consolettes; Desktops and Remotes 


Many items in stock, call with your requirements. 
We have the R1801 DAC for your programming needs. Call us with your requests. 
Phone: (703) 891-0569 We accept VISA and Mastercard Fax: (703) 891-0538 
Circle (87) on Fast Fact Card 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS $9.95 


MAKON, TEKK, UNIDEN/7working days 


CEH/Kirby Enterprises 
4120 Kirby Rd. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


«MOBILES « BASES * PORTABLES e PAGERS * REMOTES « 


PCI — PEKAAR COMMUNICATION INC. 
$ Specials of the month $ Steve's back, formerly of pte: Electronics Corp. 


GE MLS Mobiles lawband 40-50 range 2 Freq wiaces 

GE Phasnx SX Model NSHHIW40PB nighband widual priority scan & acces 

Motorola MTS00 Portables Hs band 2 Freq Omm Style wiPL aMposnacecagiasen 

Matarola MCX100 Model MBO MEMASO00 VHF 406-420 range less accessories aoncasicathavastatew hte 
Motorola Mirek Model TS1JJA 2500 60 wall 42-50 range 4 frag. with accessories, clean, no PL 

Materola MOCOM 70 U41BBA 1900 60 wall 42-50 range 4 freq, wiaccess _ clean. no 

GE MPE Portable Model P&65RBWBMX 450 to 470 range, 2 Ireg. wiSG anvhesane 

GE PE Portables Model PEGSABW 450 lo 470 range. 2 treq. wiCG 

GE Porta Mabile 2 Model HNS6 Miband or HNSd4 lowband wimic less batteries 

GE PLS Partablas UHF 450-470 range vbatlory and antenna ... . 


*RCA*+ 
ANnSe 


1733S. 


* MOTOROLA 


Calalog Available Jf you can't tind it, try us! 


*BOARDS STRIPS -*ACCESSORIES ¢ELEMENTS 


CLEAN USED GEAR 


Cushman CE-4 & CE-6 Service Monitors NEW STANDARD RADIOS AT DISCOUNT! CALL NOW 
GE Phoenix SX VHF, 2/16 CH & Scan Harris Alpha 2000E VHF IMTS 
GE MLS LB, VHF, UHF 2/8/16 CH & Scan Motorola Pulsar VHF IMTS & Others 


*GE 
*30dvuels 


LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now, 


CUDOSSSTSOSS TOSS EOSS ESS OSS NOSE E SOS OOSSOR CSOD LOSS 


FCC Database 
ONLINE 


Low Annual Fee 
No Per Minute Charge 


The Commline BBS 
313-854-6441 


GE MASTR Il & Exec Il LB, VHF, UHF Motorola MT500 LB, VHF, UHF HT 

GE MVP, VHF Motorola MT/HT/ Gang Chargers 

GE MASTR Il Base/Rptr LB, VHF, UHF Standard HX300, 320, 734, 834 VHF, UHF HT 
Motorola Mocom, Mlcor, Mitrek LB, VHF, UHF Standard HX400 VHF: UHF 25 CH Synth 5W HT 


Motorola Moxy, Maxar,-50, -80 LB, VHF, UHF 5 
Motorola Mostar 800T Uniden SPH & SPU 8 CH Synth HT 


Motorola Base/Rptr/Consolettes LB, VHF, UHF Wescom 2 GHz Microwave, MUX 


Standard GX-1500U 
lintel Sal Carew ede SymtiScen GE Deskon Il DC Remotes, Motorola Local Remotes 


Mostar VHF. Maxtrac 900 MHz MORE - MORE - MORE - MORE - MORE - MORE 


We Buy Used Equipment- CALL! 
Ph: 1-800-456-5548 
Fax: 1-307-266-3010 
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USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AX 
(602) 275-4505 « Fax (602) 275-4555 
30%-70% savings on Motorola. GE, EF mobiles, 
base stations, portables. pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola “Systems 90" con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 
purchase of above equipment. 
4614 E. McDowell Rd. 
Phoenix, AZ 85008 


AIR & COMM 


PAGING AMPLIFIERS 
UHF-900/800MHz 


40 to 300 watts, continuous duty! 


Electronically protected. + 2 yr. warranty. 
YP ) ; 


1-800 -LH-AMP-4U 310-865-4923 
LH Power Amplifiers, Inc. 


The MODEL 930s a cost effective instrument that can detect, 
decode, display, and store alt of the signaling formats used in 
the telephony industry. When detected, the signal is Wentilied 
as DIMF, MF or DP, and lagged as to mode on the display 
and in the memory. This umt is PC compatible such that data 
can be transferrad to disk or | 
hard dave when on board 
slorage ts not large enough, 
At $118.45 for the DTMF/DP 
unit or $308.40 for the 
DTMF/MF/OP version, put 
one or more in each service 
location! 

AIE CORP. 1-800-397-9256 
(FAX 1-803-532-9258) 


x: MODE: $>0 
ER OTM READER LOGGER ena, 


AIE CORP, 


| C. W. WOLFE COMMUNICATIONS 


BUY All Brands of 2 W 
SELL codec 
TRADE equipment 


406-252-9220 
Fax: 406-252-9617 


1113 Central 
Billings, MT 59102 


Call or write for 
current flyer, 


FOR SALE 


Equipment for sale 


TPS 


POWER SUPPLIES 
75 AMPS 


Continuous Duty 


9 POUNDS 
*LOW RIPPLE* 
*CURRENT LIMITEDs 
*FILTERED* 
*REGULATED= 
*EFFICIENT® 
*MOV PROTECTED* 


=a 
770 75 AMP MODELS AVAILABLE 
DuraComm Corporation 
438 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
1-800-467-6741 


Fax 1-816-741-7499 


Radiuy 
S AFARI RADIO. 
Low prices - Call for Free Catalog 


1-800-RADIO-80 


-We Have Fast Service. 
“We Have a Flat Rate Repair Service. 


*We Have a Large Variety of Accessory 
Items Available 


(800)726-9015 (612)884-8352 


“We Have a Complete Dealer Support Program 


International (USA) 
0 PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


= Recrsyalled 
= Complete Elements 


48-HOUR 
SERVICE | 
AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 
1438 CoxAve., Erlanger, KY 41018 
(Greater CincinnatiArea) 


"Precision Quaility Quartz Crystals — 
Made to your Specifications" 
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FOR ALL YOUR ADVERTISING NEEDS 
CALL RICK KELLEY 800-771-3351 


a NOW Featuring TERR 


Portables! 
Our Prices will Surprise 
You Even if You Buy Direct 
from the Factory!!! 


E.F. Johnson LTR Mobile Modems 
E.F.J. Part No.250-3044-200 
Compatible in 8700/8710 and all 800 MHz 
86xx series as well as 800 repeaters. 
Please contact LWG, Inc. 

(708) 559-3007 x234 - John Brezinski 


Where 


Quality 
Counts 
Crystals, 


Wholesale Pricesto Full Line Distributor of Tekk 


a Dealers Only ; 
— ®R $2 Many other brands also available. 
ADIO sy Your One Stop Warehouse for All Your 


——<$<<— G Commmunications Equipment Needs. 
————— NSoMMUNICATIONS 24 Hour a Day FAX 
(612)884-8356 


HOLESALERS 
Circle (90) on Fast Fact Card 


INTEANGTIONAL CRYSTAL 
MANUFACTURING CO. INC 


Watumeters, elements. loads and 
accessories in stock and 
available for immediate 


Oscillators & Elements 


delivery. 
+ In Stock 
+ Competitive Prices 
+ Personal Service 


Customer Service & Sales 


1-800-725-1426 
kax 1-800-322-9426 


P.O. Bos 26530 1S Lee, ONlahoma City. OK 73126-0330 
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Equipment for sale 


~~ 


f Of8 temic cmomemernerrere EER 


eg 
34 


Pvt SQUELCH™ voice 


7 inversion in one small package. Your transmissions are 

3 separated from others sharing the same channel and your 

; messages can only be understood within your designated user 
] group. To place an order or to 
receive free product bulletins 


THINK OF IT AS YOUR 
WATCHDOG FOR THE 


AIRWAVES. 


Radio messages are property and, 
if left unprotected, can legally fall 
victim to anyone listening in. 


encoding & decoding and voice 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


a oe 
Steven Kenne 
1-800-347-4121 
(602) 585-3900 
Fax (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


privacy modules are MX-COM's voice privacy adapters 
easily installed in seramble your calls rendering the USED RADIOS 
most popular radio interception of your information at Low Prices! 
hrands including the unlawful. Pvt SQUELCH™ * MICOR . 
Ratlius GP300". modules combine CTCSS tone s a 


» ACCESSORIES 
TONE ELEMENTS 
* MAXAR * CHAYSTAL ELEM. 
* RPTRS * BASE STATIONS 
Large Quantities + (617) 433-5452 


* MOCOM 70 


+ Quality Phone Leather Cases + 
We have al! models! Factory Direct Prices! 


and application notes call us 
AUS : direct at 1 800 638-5577. Salas Reps / Distributors Welcome!!! 
oe ek 4 Sate 
- CCLLNTRON 
Tel: (800) 604-0089 — Fax: (213) 549-6930 
Phone export inquiries Welcome! 


MX-COM,INC. 


MiXed Signal ICs and Modules 


Pagisiered to ISO 9002 


Centilicate No AI732 *Matarola and Radius GP400 are trademarks of Motorola, Inc 
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2-WAY RADIOS 


BEST PRICES IN THE U.S.A.! 


Delays power-down after 
ignition has been turned off. 
Installs easily inside any 
radio. 

Programmable Time Setting 
Dealer Pricing Available 


95 


5 AMP 
@® Continuous 


$59. 20 APM Continous 


: 1-800-336-6825 
Master Card * Visa * Discover * American Express Accepted 
Hours: Mon. thru Fri. 8:00 a.m, to 7:00 p.m. E.S.T. 
D&L Wholesale Center * 3512 Cavalier Dr. * Ft. Wayne, IN 46808 


Same Day Shipment 
Complete Support Program 
Nationwide Distribution 
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WANTED: USED RADIO 
SERVICE MONITORS 
BUY/SELL-MOTOROLA/IFR/CUSHMAN/WAVETEK 


YOU'VE 
HAD 


1-800-521-2468 


FAX - 913-234-3584 
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Mas: 2 or 


SALE: IFR-1500-$7,900, IFR-1200-S 
$5,900, IFR-1000A $2,500, IFR-1000S 
$3,500, WAVETEK 3000B $2,500, 


WAVETEK 30005 $3,500, CUSHMAN CE- 
50/A1 $3.900, CUSHMAN 6030 $5,000. 


RF IMAGING AND COMMUNICATIONS 
408-929-2244 / 408-691-0483 
PAGER: 510-498-6875 


THE REST 
NOW 
GET THE 
BEST 
Mobile Radio 

‘Technology 


Classified 


Now in stock: fe) , 
ICOM F30LT VHF/ F40LT UHF ICOM ® 
portables, Retait $799/$859. Dealer $599/$639. 
Ninety-six channels, 8 digit alpha, program from its 
front panel KB OR PC. Upgrade from your H/U16, 
ICOMS bought. sald and repaired 


“) SWS Security (410) 879-4035 


COMPLETE CHANNEL 


FREQUENCY FOR 
- $25 - $35!!! 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Cail for 


Advanced RF Design, Inc. 


Low Noise Preamps 
150-170 MHz Gain >24 dB NF <0.4 dB 


450-470 Mhz Gain > 18 dB NF <0.45 dB prices 
Priced {ram $65.00 to $70.00 
1 yr. warranty 


Call (609) 448-0910 (9 AM-9PM eastarn) 


Any desired Frequency available 

for fast delivery. 
Lifetime Warranty on Crystals 
Trade-in credit on your Old 

Channel Elements 
We Buy Used Elements 
Try us first. We always have your 
frequency available. 


CAL CRYSTAL LAB., INC, 
[ RYSTALS FOR ALL RADIOS 


Equipment for sale 


ELEMENTS ON YOUR" 


Now, here’s a switch! 


SHARSECUARD 


automatic (O8///HE twmer switch 
lor woway radios cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 
MADE IN U.S.A. 


PROTECTS YOUR RADIO. 
suacesttO ONLY $74.95 caveizn 


52 AND 24 VOUT MOGELS AVAIL ARLE 


CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DEALER KIT" 


+ Communication Crystals 
All makes and models 
+ Channel Elements 
Recrystalized and compensated 


Competitive pricing! 


Emergency Service 
For Crystals 24 Hours * 72 Hours « 1 Week 
Normal Delivery 3 Weeks 
800-333-9825 


FAX 714-491-9825 
1142 N. Gilhert Anaheim, CA 92801 


REMOTE CONTROL 
ANYTHING... 


Anywhere, with the PT8-OC 
POCSAG Remote Control Switch. 
Uses standard paging messages 
for control of up to 8 outputs. 


—_—_————. @ —___—_ 


To order call PageTap, Inc. 
800-735-3650 or 303-337-4811 
Fax: 303-337-3084 


For more information: 
Contact Rick Kelley at: 
800-771-3351 


Mobile Radio 
Technology. 


CELLULAR & PAGER LABELS 


\o Labels for pagers. cellular phones and two-way radios 


po with your company's logo. Warranty labels for batteries. 
¥ a C Bar code and printing systems. 
of Call us for free samples. 
. ADVANCE LABEL & TAG 


Ps 1725 N. McDonald Si 

y “J ‘ Cc UN ot. 
» A i McKinney, TX 75069-8230 
1-800-466-5345 FAX: 214-548-2518 — 1-214-542-5345 
"Our years of experience are your best Insurance” 


1814 Hancock St. 
Gretna, LA 70053 


400 Highland Avenue * 
Altoona, PA 16602 self 


Circle (95) on Fast Fact Card 


pp PREREEREEEEESERSERLE: 


CALL NOW for HUGE 
INVENTORY REDUCTION 
SALE ON: 

VISARS, MTX 8000 & 
9000's SPECTRAS, 
MINOTOR II's, AND PRIVACY 
PLUS MOBILES. 

ALL FROM OUR DEMO FLEET 
1-800-249-1250 
WETEC ELECTRONICS 
VISA ACCEPTED 


> JD D 


$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ § 


Circle (96) on Fast Fact Card 


G senerar “ss 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 
Largest Inventory * Quality Service « Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI 53719 » 608-271-4848 * FAX 608-274-2080 


800-356-3200 


Because your business takes you everywhere 
Mobile 
Commumecations MasterCard) 
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Ed 
VISA. 


Classified Equipment for sale 


Radius Radiuy Radius Radiuy 


Motorola Radius , where QUALITY IS #1 


But where we want to be dead last when you call 
for pricing! We accept TRADE-INS 


on your late model 


THANK YOU FOR YOUR RESPONSE! Motorola equipment 
YES, YES, YES!! "NEW 


. . Maxtrac Remote 
We'll run this special for an added Mount Kits 


TWO Months 8 foot = $149%ea. 


e $P10s AT COST! 18 foot = $159” ea. 


VHF CSQ/PL, $144°°/$173° ea. PROCOMM 


UHF CSQ/PL, $161°°/$191% ea. 


Radius Radius 


Buy 20 Units and receive an SP10 of sida ee 
your choice absolutely FREE! 805-494-5078 
¢ A FEW SALESMAN DEMO VISARS, 805-497-3430 
MTX 8000/9000, MT 2000 & 
HT 1000's and yes JT 1000's remain. Ordering: 800-497-2394 


* Two batteries supplied with every 


24 Hr. FAX: 
GP purchased at dealer cost. 


805-494-3115 


3ca MICOR Bases. 460 MHz. BBARCB1105AT 
GE RADIOS 4ca MICOR Bases, 460 MHz CO4RCB1105AT 


3 ea Masti Il Bases, 460 MHz. VCS5SRASSBB 


AT WHOLESALE PRICES. Gen MOR es 46 We CSREES 


' : ; 12 ea. SYNTOR X 9000, 460 MHz. T34KEJ7UO4 
-# We will meet any published price. 30 ea, MICOR, 460 MH, TE4RTABSOG 
-# The largest GE dealer in N. America. 5 en MICOR, 460 MHz. TS4ATA3903 
# Rush Delivery in the U.S., Canada & Mexico 2 ea MAXAR 80, 460 MHz, O34TSAB3CO 
= a. i We buy used & take trade-ins petal tae bok sca 
d on GE 2-Ways ‘ 10 ea, MITREK, 153 MHz, TB3A3900 
# FREE sales and service support 24 ¢a, MITREK, 159 MHz, T43,U89000 
Authorized Distributor 2 ca MICOR Bases, 47 MHz, C71RTB3406 
Mobile Ci ti 25 ea. MITREK, 47 MHz, T8iJJA4000 
seiiacapaiiantiaa abi SCHAEFER 7 ea MITREK, 48 MHz, T51JJA4900 


a Tao ; 
=| | aes 1-800-336-6825 RADIO eariorerr ervey 
Ee i. re co. 2 ea MICOR Bases, 37 MHz, C71RTB106 

dd, =a , Fax #2 19/471-5294 SKM came 22 MICOR “PURC’ Bases. 35 MHz BSIJZB11018 


20 ea Tone Remote Consoles, T1604M 


3512 Cavalier Dr. Ft. Wayne, IN 46808 * Hrs.: Mon. thru Fri. 8 AM to 7 PM E.S.T. RUACRSEME 60 ca, Tone and OG Remote Desk Seis, 
P.O. Box 395 Mixed Models: 11926, T1380, T1902 
Circle (98) on Reply Card DADE 22 £2 Local Control Desk Sets, 11370 & T190d 


4 ea, CENTRACOM | Single Bay Tone Remote, 
50622 MCM w/T & R Modules 
5 ea, CENTRACOM Empty Cabinets 
: PHONE: 24a. “OVP Code Programmers, P100N8X 
25 Sets MOTRAC Accessories 
= Sharp = ISAEUIIIN 50 ca M1500 Omni Rapid Chigss, NLNKSES 
COMMUNICATION OPE a MEM 13 ca MT500 Omm Std Chrgrs.. NLN4SE1 


SIPS ° 18 ea M1500 Slimkna Rapat Chegrs . NLNASGS 
Deseribution Center FAX: 2 ea MICOR IMTS Bases, 152 MHz, 014048 


RES) G ca PULSAR II VIMF IMTS Phones, Moed Modes 
che veeme 100 ea MINITOR | Pagers, 155 MHz, HOGEABI212 


TECH-NET BBS 
BUY © SELL © TRADE new and used radio 
equip ment. Over 100 users worldwide. FREE to 
all two-way techs and dealers. In service and 
still no charge for over 3 years. 
THE TECH-NET BBS 615-235-3772 


Authorized Distributor .TELEWAVE 


Mobile Communications _ Site Management 
ese Ae ieee SAMLEX 
. 2 Power Supplies 
PICA SS@C) AFI Connectors 
WHELEN 
Warning Signals 


2-Way Saies to Radio Dealers Only 


_ —— 
<<. == ory 
ort _— = 


TIM JIM 
1-800-548-2484 i 
3403 Governors Orive + Huntsville, AL 35805 = Fax 205-539-1663 Fea) 
Circle (99) on Fast Fact Card 
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Classified 


Sutter Buttes 2 Way 


50) Mitek HO LB 42-80 wiace ‘TK LEAS 900CK 

2) Motorola Mitrek | EO Base station 42-501 

40) Vertes FTL: 1OFIB4 LB 42-50 

6 Sens 4) DC Remotes $-1902 AD. S90 ea 

5S Motorola T1300 Series DC remotes $60 ea 
Motorola T- L605CM tone remote $175 
Motorokt N5353A 800 ponable amphfier $175 
Series 4) Lacal remotes $- 1903CA $60 ca 
Motorola C63RTB-21054 Micor VEIF base $675 
Kenwaxxl TK-330 wrkey pac LOOf UFEP $395 
Kenwexkl TK-230 wikeypad 206 YEU? $295 
Gilt MPL VIF 2w PSBU65BEN $95 
GE Masw I microphones $10 cy 
GE Mastr 0 control cables SIO & 
Gif Deskon HT DC remotes $90 
ASP-572 450 ininsmit antenna (new) S15. ea 
Motorola L43TGB610SBM VHFMaxa Base SIMO 
Motorola LASTRK6135 Flexar 800 conv DC SEO 
Motorolit LISTRB61O00AM Maxar hase 800 conv S100 ca 
Motul MX Rapid charger NLN-&KSS $75 ca 
Motoka P-100 rapid charger NLN=1864 $35 ca 


$350) ca 
$550 ca 
$395 ca 


CHE pole mount out door 44" cabinet $250 
Moliroki 60" cabinet 


$100 ca 


Also available Kenwood, Uniden, 
Standard & Vertex products. 
PH: 916-674-7532 
FAX :916-674-194] 


FOR SALE 
800 MHZ. CONVENTIONAL 


2- MOT. "FLEXAR" base stations. 
L35-TRK6130 

12- MOT. Maxar-80, mob. D25TRA-6000 

1- MOT. Maxar-60 base sta. 
w/desk mic. 

2- MOT. MITREK mobiles 
T45JJA-3000 w/ace 

1- MOT. TMN-1005A desk mic. NEW! 
"WILL SHIP COD TO BEST OFFER" 

CALL: B & B RADIO 


714-968-9597 


leave message 


Radiuy 


A DIVISION OF MOTOROLA, INC, 


All Brand New 
Other Models In Stock 
Limited Quantities 
eGP 300 VHF 8 Channel . $517 
GP 300 UHF 8 Channel . $549 


X0 Wy 
gonlc4 » 
Tel: Sy 


i) 
C3 800-771-8696 
{orders only) 


Fax: (610)°896-5724 
VISA © MASTERCARD ° AMEX 


MOUNT LABS 
G.E. MVP REPEATER: 
TX 464.550 RX 469.550 with tone included. 
No duplexer , 2-portables, standard model 


HX320 series. 2- rapid desk-lop chargers. 
1- six station rapid charger. 
ALL FOR $495. 
CALL 407-322-5396 After 6:00 p.m. EST 


Equipment for sale 


-A>-— Ill 


PAGER REPAIR LABELS 
IN 2 SECONDS 


(CAP CODE, BAR CODE, frequency, & reward) 
Software, printers, scanners, labels. 
and SYSTEMS 
ADVANCE LABEL & TAG 
ee 


1725 N. McDonald 
McKinney TX 75069 


1-800-466-5345 
FAX 214-548-2518 


CONNECTORS FOR SALE 
BRAND NEW eee ANDREW L74PN 
Hard-line connectors for 1 5/8" Premium 
silver platted & sealed in manufacturer's 
original packaging. Quantity in stock is 


limited--- $125 each plus shipping and 
handling. To place an order please call: 
(912) 244-9402 


REPLACEMENT - 


REEDS — 
“ a” 
FILTERS 
MOTOROLA 
PART NUMBERS 


CALL 3rasrco. 


PH: 513-773-6255 Moonerbesal 
FAX: 513-773-8003 cal bad 


Equipment Wanted 


Equipment Wanted 
Motorola, Johnson, GE 
EFJ, Uniden, Standard 


Buy-Comm-Co. 


1-800-347-4121 
FAX (602) 585-6900 


Business Opportunity 


TELECOM NETWORK 
INCORPORATED 


$$ CA$H IN $$ 
Earn Top Dollar 


Loading Community Repeaters. 
Alabama + Georgia + Florida 
Tennessee + Mississippi 


FOR INFORMATION CALL: 
800-494-3090 


y IR 
1200 Super S 


Service Monitor w/ouit-in Spectrum Analyzer 


The 1200 Super S continues the tradition 
established by the FM/AM-1200S and 


provides many new features! 


FEATURES: 
Storage of upto 99 RF frequencies, direct 
channel selection for cellular, trunking 
and cordless phones, easier programming 
of 2-tone and 5/6-tone signalling and 
duplex offset frequencies from 0 to 
449.9975 MIIz in 2.5 kHz steps. 


available from 


C= 


A Hutton Communications Company 
(800) 435-9313 
Order Fax (800) 284-4934 


Circle (100) on Reply Card 


Repair services 


rae 


EXPRESS TECH 


GE TWO-WAY 


SERVICE DEPOT 


Make ExpressTech 
your service depot. 


Repair of GE Two-Way 
Mobiles, Portables, 
& Site Equipment 


EDACS & GE-MARC 
CONVENTIONAL 


Will Repair Hourly 
or on Contract 


[800-52-EDACS 


ete Cavalier @ ° Ft. Wayne, IN IN 


Circle (101) on Reply Card 
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Classified 


DISTRIBUTOR FOR 
OPTO ELECTRONICS, INC. 


Atlanta, Georgia 30340 
(404) 451-3264 
Fax: (404) 458-8785 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.LS.T. TRACEABLE CALIBRATION 
CUSHMAN IFR 
SALES NEW-USED 


3610 Dekalb Technology Parkway /CALL. 
Suite 110/111 


AUTHORIZED 
CUSHMAN SERVICE 


Repair services 


MOUNT REPAIR. 


SERVICE MONITOR REPAIR/CALIBRATION 


4/95 


$40.00 FLAT RATE 
PLUS PARTS & SHIPPING/HANDLING 


PLECTRON & INSTALERT MONITORS 


TWO-WAY REPAIRS ALL MAKES & MODELS 
Motorola Minitor Il Pagers 
S40L0W/HR. PLUS PARTS & SHIPPING/HANDLING 


FAST TURNAROUND, FCC LICENSED TECHNICIAN 
VISA » MASTERCARD - COD 

CENTURION COMMUNICATIONS, INC. 

892 N. DELSEA DR. VINELAND, NJ 08360 


* PAGERS R 

¢ PORTABLES $ 29 + PARTS 
¢ SYNTH. PORTABLES $ 49 + PARTS 
@ QUICK TURN AROUND # FREE RETURN SHIPPING 
TE: 1-800-567-5636 FAX: 804-469-4900 


13509 Gaydton Plank Road 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service on MicnopRoOcEssOR BASED 
Mosices, Portas_tes AND Contaot Heaps. SuRFACE 


Most rRepains $60 pus pants. FREE 


ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. « Kenwood * Maxon 


585 Factory Shoals Rd. 
Austell, Ga. 30001 


770-948-9566 


—= MOTOROLA 
Authonzed Service 
© Authorized warranty Service 

¢ Quick Turn Arourd 

« Flat Rate Repair Available 

¢ Free Estimates 

= Quantity Oiscounts 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


Computer Resources, Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS, Novell, 
Lantastic and UNIX. The CRI system is 
modular and completely intergrated. We 
can provide complete solutions including 
software, hardware, and training. 


ARCOM, INC. 


Dinwiddre, VA 2384 


PH:(609) 794-8000 FAX:(609) 794-8989 


205-987-1523 / 205-987-1709 FAX 


Circle (129) on Fast Fact Card 


PAGER & CELLULAR 
BILLING SOFTWARE 


800-466-6261 
CALL FOR DEMO 
PAGE-1 SOFTWARE 


CUSTOM RF SOFTWARE TOOLS 
Coverage Digital 
*Digital/Analos *Throughput 
* Reliability *Response line 
*2D contours «Fast Color Printer plots 
©3D terrain grid *Map Features 


Computer software 


SOFTWARE BREAKTHROUGH 


Save Time and Money a 
Managing Wireless Radio Communication Sites! 


If You Manage One or Hundreds of Wireless 
Communications Sites, You Need ComSiteManager 


Site Facilities Information 


Track FCC License and FAA Data 


Simulcast Interlerence Minimization & Others 


CMC CONSULTING (214) 612-8880 


Track Leases, Rates and Billing Information 
@ — Site Equipment Inventory and Maintenance Records 
@ Compatible With ComSitePlus Interference Analysis Software 


oftwz 


~ Call: wees. Fee Lit don 
OMSITE 300-245-2208 §| price Guotes 600! 


MANAGER 


1350-E4 Mahan Drive, Ste 160, 
BY DOUGLAS INTEGRATED SOFTWARE 


Tallahassee, Florida 32308 


RALLCE | 
(941 W697: 8008 
Circle (102) on Fast Fact Card — 
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Applied Spectrum Research 


Frequency Management 
Consultation 
Software Development and Planning 


2975 Valmont Rd, Suite 100 
Boulder, CO 80301 USA 
(01)303 444 4871 
Fax: 303 444 4872 


John P. Murray 


To Your RF Coverage 
and Site Management 

Problems... 
On your own PC! 


Whether microwave, multi-site, or fleld strength, coverages, our Terrain 
Analysis Package (TAP)™ helps you understand everything from dBu to 
3-D plots and site management software. Give us a call and we'll tell you 
how. Do “what if” studies and solution analysis in-house! 

a Cali for free brochure & demo disk. 


SorrWricut, LLC 
1010 So. Jouet St, Suite 204 
Aurora, CO 80012-3150 USA 
Tex, (303) 344-5486 

TeveTAP (BBS); (303) 344-5378 (9600, N.B,1) 
Fax: (303) 344-2811 e-mail sales@softwnght.com 


Circle (103) on Fast Fact Card 


Technical Services 


Communications Resource Group 


Specializing in: Wireless Licensing. Tower 
Research, FCC Research, System Construction, 
Field Service & Installation 
2663 Valleydale Road, Suite 333, 
Birmingham, AL 35244 


* No Radial Generation Required - 
* DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 
* Multiple Propogation Models - Okumura, Field Strength, Shadow Maps 
¢ VHF / UHF / Microwave Point-to-Point Path Profiles and Link Analysis 


Computer software 


RFCAD” Runs “What If” 
Scenarios in Minutes 
Instead of Hours. 


Run Comprehensive RF Propagation 
Studies in Windows™. 


RFCAD™ 1.3 propagation studies show 
attenuation.due to:land use/land cover, 
buildings and:obstructions, as well as other 
RF characteristics based on digital data files. 


* Multiple models available, Longley-Rice 
and Biby-C 

* 3 arc second and land use/land cover 
data available 

* Produce maps with multiple,site analysis 

Run propagation studies in minutes, not 

hours. RFCAD™ 1.3 is fast, user-friendly 

and available by geographic area. 


For more details call 


1-800-441-0034 


C Communications 
>) Data Services 


Incorporated 


Leaders in wireless products 
and services since 1983 


Circle (104) on Fast Fact Card 


Radio Propagation Software for PC's / WINDOWS 


» LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 


Real Time Propagation Study / Profiles 


Phone: (205) 991-8090 Fax; (205) 991-2033 + 3 Second Digital Elevation Data on CD-ROM and Floppy Disk 
(ea Rocky Mountain Communications, Inc. 


2023 Montane Drive East * Golden, Colorado 80401-9123 
Tel: (303) 526-5454 * Fax: 526-2662 * BBS: 526-2723 


Bales ENGINEERING 
RADIO COVERAGE 


Coverage Diagrams - Single — a. Black NEED TENANTS?? 


& White 
Advertise your sites in the 


Coverage Diagrams - Multiple Signal Level - 
NATIONAL COMMUNICATIONS 


On-Sereen ae ith ner ay 

Dilfraction Loss Cateuwlations 

Reflected Signal Analysis 

Route and System Diagrams 

Map Crossings Graphic with Dimensions 
Performance Predictions - Analog & Digital 


Multiple Color 
360) Rudials - 12.5, 25 und 51) Mile Radius 
User Detined Antenna Pattern 

Antenna Radiation Diagram Plot 

Relief Maps » Muluple Colors 

Reads 3 Second Terram Data 


FREE BROCHURE 


SITE DIRECTORY 


ee oe ey 


High Resolution Graphic Printing + Printers & 
Plotters - Black/White & Color 
Reads 3-second Terrain Data 


10002 McDuff Court 


Dedicwted to advertising antenna sites for lease 


NEED SITES? 


of prime 


ee eee 


The NOSD contans thoysands 


antenna sites, all with space for lease 


JSMentess Va 22181 AND Aitst $25 per year. For information call: 
ur eiurean Demo DISK fo dS tO) SO 


Circle (105) on Fast Fact Card 
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Tower space 


Resco Tower 
COMPAN Y 


40+ choice antenna 
sites in California. 


Stand-by Power / Air cond. 
« Continuous Monitoring 
* High-Security Access System 
* Land available ior develop- 
ing your own site at 
Oat Mountain, Chatsworth 


plendien . 


803-686-6686 Call Rich or Jack Reichler at 
MicroNet x: (800)400-SITE 


mums Site Management —_ 


60 California 
Antenna Sites... 


..and Growing 


Sites available 
GA and SC 


ean 
@ saccamerto Valley 


@ Sa | tarctsco Bay Area 


@ Sante dg fina, Santa Cruz 
Sf Monterey Counnes 


@ The Serra Footinils 


@ the Greater 

‘dieaantaal Over 100 sites in inventory 
California, DC, Maryland. 
Massachusetts, New Jersey. New 
York, Pennsylvania and Texas 


Newest 
Site: 
3250 Wilshire 
Bivd. Los 


4 DiABlLa COMMUNICATIONS. ING. 


Northern California - Pt. Richmond 
(510) 236-3700 Fax (510) 236-3799 
Southern California - Burbank 

(818) 842-5000 Fax (818) 842-5 


Site Development and 


Acquisition December 
MicroNet Buyer's Guide 


ee Where Editorial 
Jamison, PA 18929. Features: 
(215) 491-7400 ~ Product Directory 
fax (215} 491-0260 * Manufacturer Directory 


* Trade Name Directory 


Circle (106) on Fast Fact Card Contact Jim Innes 
Bonus 


PRIME NORTHERN __ Distribution 
NEVADA SITES * Wireless Datacomm Fall 
Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Power, ; 
Air Conditioning, Overlooking Reno, ‘ For Advertisers 
Fallon and the I-80 corridor, ¢& FREE Color Highlighting 


702-825-2626 in Product Directory 


GREAT BASIN COMMUNICATIONS % FREE Service Center 
Listings in Manufacturer 


Directory 
TEL: (708) 823-7713 ‘EARLY BIRD" 


i CHICAGO TOWER 

, ; 

yi PLEASING CORP Discounts Available 

ffs § §~=COMMUNICATIONS : 
TOWER & ANTENNA Ad Reservations Due: 
SITES FOR THE 

STAN STANN METROPOLITAN CHICAGO October ] a 1995 

AREA > © Bor 31160 


CHICAGO, It 60631 


We deliver quality in 
every Falcon tower. 


Our craftsmen manutacture quality custom engineered 
support structures including guyed towers fo 1,000 feet, 
sell-supporting towers fo 400 feet and monopoles to 250 feet 


(915) 944-0760 


Ad Materials Due: 
RF RADIATION MEASUREMENTS | October 20, 1995 
ANSI/IEEE - 1992 (display) 
October 18, 1995 
(Classifieds) 


uf - FALCON 


Tower Fabricators 


THE HEIGHT OF ENGINEERED QUALITY 
{$12) $47-9111* HCR 1 BOX 2000+ SANDIA, TEXAS 78383 


86 Mobile Radio Technology October 1995 


Classified 


Tower space 


4 
| 


HIGH AND MIGHTY IN THE GREAT SOUTHWEST 


130 premier wireless communication sites in Texas, Oklahoma, 
New Mexico, Arizona, Colorado and Nevada. 


ENGINEERING COMPANY 


Cities served: Albuquerque, Santa Fe, Phoenix, 


THE BEST SITES IN | = ‘lucson, Las Vegas, El Paso, Midland, Odessa, 
— — Dallas, Austin ane points benveen. 
Houston, Chicago, Atlanta, Denver, | — ieaeemlagsiccen:so.sinmwionan 
het Pee ; al CASTLE * Sinule source for wide area coverage 
Nashville, Louisville, New Orleans, = TOWER + Professionally managed sites 
Ft. Worth, San Antonio, & Corpus Christi CORPORATION.“ >*hing additonal sites to:seore 


your communication needs 


11111 Katy Freeway. Suite 360 
| Houston, Texas 77079 
| (800) 966-8885 Fax (713) 984-0066 | 


Two-Way Radio MOTOROLA 


Rentals and Sales RADIO RENTALS 


*Daily, “Weekly, “Monthly MT1000, HT600, P200 
Very Low Rates Intrinsically Safe 
Featuring Motorola portables! All Types Headphones 
Mobiles & Portapacks 


¢ Intrinsically Safe 

¢ Dealers Welcome 

1-800-822-M0SS GENER ue Repeaters & Crossband 
Sets 

ee eee a nee ee eee Dealer Inquiries Invited 

@ CALL RICK FOR INFORMATION: 800-771-3351 @ 


@eeeeooeoeovsveeeeooceeoe eee d 1-800-283-COMM 


Ti ervic EVENT RENTAL COMM., INC. 
ower § és 


SABRE COMMUNICATIONS CORPORATION 


PO Box 5556 Abilene, Texas 79608 1-800/599-7238 Fax 915/690-5819 


- 6P300, 200 Rentals 
« Mobiles. Repeaters 


BigHorn Communications 


1-800-539-2220 


@eeeeeeseeoeeeoe eee ees 


Make 
the 


Discovery 


Designs, Manufactures, Installs 
Guyed and Self Supporting 
TOWERS 
Worldwide For 
CELLULAR, MICROWAVE, BROADCAST, 
CATV AND SPECIAL APPLICATIONS 


3400 HWY 75 NORTH PHONE (712) 258-6690 
P.O. BOX 536 1-800-369-6690 
SIOUX CITY, 1A 51102 FAX (712) 258-8250 


TowerWatch 


Tower Monitoring Systems 


Classifieds 


* FAA Reporting and Logging 


flo meet FCC & FAA requiremems) 


» Lighting & Security Alarm Equipment 


Call: Rick 
@ 300-771-3351 


1-800-475-1780 


* Central Station Monitoring 


eeeesoeeeeeoceaeeseeseoeceseeees ese eee eoeeaeoeone eo eee es 


Dewlor Inquines Welcome 


@eseeeeseeveveeeeeeeecoeosseeeeeseeeaeeo eee ee eee e ed 
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d index/hot line 
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AF Comm Supply 

Allen Telecom Group 

Andrew Corporation 

Anritsu Wiltron Sales Co. ... 51 
Astron Corporation 

Avtec Inc. oo. 

Bird Electronic Corp. 

California Microwave 


Centurion International Inc. .............. 9 
Chargeguard Corp. .....cccccseseeseceeee 81 
Cimarron Technologies 
Combined Technologies, Inc. ......... 68 
Communication Instruments 
Communications Associates 
Communications Data Services 
Communications Marketing 

ASSOC! suninusucnmananuene 69 
Communications Specialists 
Connect Systems, INC. ...... eee 15 
Control Signal Corp. ..........cc:ceccee 30 
CPI Communications Inc. ............... 52 
Grystronids ING: <ccsscmnwncnccs 75 
Diablo Communications, Inc. .......... 86 
D&L Communications, Inc. ........80,82 
D&L Communications, Inc. ............. 83 
Doppler Systems, Inc. ............02.2... 68 
Douglas Integrated Software 
DuraComm Corp. ......ccccceseeeecseeeeee 22 


El Paso Communication Systems .. 64 
EMR Corporation 

Fourth Dimension 

Glenayre 

Grayson Electronics 

Henry Radio 

Hewlett Packard 

Hustler, In. oe. eeeeeees 

Hutton Communications 

Hy-Q International 

IFR Systems, INC. oo. 47 
Larsen Electronics 

Loral Microwave-Narda West 
Marketronics Corp. ve... ees 62 
McManus Communications 

Mechem Electronics 


Midland International LMR. .... 
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800-255-6222 
800-676-5342 
708-349-3300 
800-230-2972 
714-458-7277 
803-892-2181 
216-248-1200 
800-999-1920 
800-543-8614 
800-321-4700 
800-228-4563 
800-458-3410 
800-487-7184 
513-595-5900 
303-962-9998 
800-435-9313 
800-441-0034 
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303-371-8182 
800-854-0547 
800-545-1349 
303-989-8000 
214-437-5320 
305-566-6949 
510-236-3700 
800-336-6825 
800-336-6825 
602-488-9755 
800-845-0408 
816-746-8300 
61,66..... 520-204-2597 
915-533-5119 
602-581-2875 
516-467-1220 
404-623-4900 
800-800-7465 
800-877-7979 
509-921-4001 
800-949-9490 
800-442-3811 
606-283-5000 
316-522-4981 
800-426-1656 
916-638-5500 
800-845-1230 
501-763-6250 
703-891-0569 
503-363-9267 
602-884-7981 
800-MID-LAND 


800-458-0479 


Page 


Company Number 


Modular Communication 

Systems 
MOtOnola FEN so cscissecscesconesceceseace 2,3 
Motorola Test Equipment.... 
Multiplier Industries Corp 
MX: COME lneaaerieisi=-cnpsescpceteteenncts 80 
Northstar Communications 
Norton Engineering 
Omnicron Electronics 
PageCo, International, Inc. ............. 77 
Pana-Pacific 
PhOtocomm, INC. oo. scceeseeesesetetsene 66 
Polaris Industries 
Polyphaser Corporation .............0+. 
Procomm 
Radio Express, Inc. «00.0000... 
Radio Midwest, INC. .......eeecseecee 80 
RAM Communications 

Consultants 

Ramsey Electronics, Inc. ........06. 75 
RCW Distributing 
RELM Communications ......... IBC, 36 
RMS Communications Group 
Rocky Mountain Comms. Inc. ........ 85 
Santa Fe Distributing 
Sentry Manufacturing Co. ... 
Serviceware Corporation 
Sharp Communication 
Shure Brothers, Inc. ....0..00.-0-. 31 
SoftWright 
Solar Electric Specialties 
Sonic Communications, Ine. ........... 14 
Spacecom Systems, INC. ......ecece 29 
Standard Communications 
Sti-Co Industries, Inc... 
Summit Communications, Inc. ........ 18 
TESSCO 
Times Microwave Systems 
TowerWatch 
TPL Communications, Inc. .....0.0..... 56 
Transcrypt International. Ltd. .......... 5 
Tripp Lite 
Vega, A Mark |V Company 
VersaTel Communications 
Vocom Products Company LLC 
WAVETEK 
The Webb Group 
Wetec Electronics 
WirelessWorld Expo ‘95 
Wa&W Associates 
ZOHO NOK cso mrersraxercnroansmees 20,49,70 
Z Technology 
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818-764-1333 
407-739-FLEX 
800-505-TEST 

800-642-2424 

800-638-5577 

800-606-7437 

703-938-5745 

203-928-0377 

305-491-9501 

408-374-7900 

800-223-9580 

800-752-3571 

800-325-7170 

... 805-497-2397 

703-266-1928 

800-521-2468 


908-636-6970 
800-446-2295 
800-726-9015 
800-874-4665 
904-873-0222 
303-526-5454 
913-492-8288 

.- 800-252-6780 
613-521-7391 
800-548-2484 
800-25-SHURE 
303-344-5486 
800-344-2003 
800-688-1944 
800-950-6690 
310-532-5300 
716-662-2680 
800-327-8902 

., 800-472-7373 
203-949-8400 
800-475-1780 
48 .......... 213-256-3000 
800-276-8799 
312-329-1407 
818-442-0782 
800-456-5548 
800-USA-MADE 
800-392-8100 
614-257-6272 
901-286-6275 
913-967-1969 
37 .......... 800-221-0732 
16,41,68. 206-820-6363 
503-591-5051 


Good Things & Small Packages 


=| 


_ 40-watts power VHE (150-17: Az) 
25 watts power UHF (450-482 MHz): — 

+. 16-0r 99 channel capability with Scan 

_— Built-in CTCSS & DES 

». Extremely easy, user friendly operation 


SU Series Mobiles: (above) 
& 40 watts power VHF (150-174 MHz) 
25 watts power UHF (450-482 MHz) 
4. 6 channel capability with pre-set squelch 
* Built-in CTCSS,DCS & Two Tone Sequential 


PT Series Portables: (above) 

& 5 watts power VHF (150-174 MHz) 
4 watts power: UHP (450-512 MHz) 

A. 6 channel capability without scan 

« Built-in CTCSS; DCS and Two-Tone Sequential — 
Great for Talk-Back Paging applications 


WHS150 Series Portable; (left) 
4 4 watts power UHF (450-482 MHz) (482-512 MHz) 
4“ 5 watts power VHF (148-174 MHz) 
& 16-channel capability with scan 
A Built-in CTCSS and a full fiinction keypad for 
DIMF encode / decode and programmable ANIL 
4, Easy to use with new, more comfortable ergonomic shape 


PH 7707 Records Street ‘In Canada, Call: 
RE Indianapolis, IN 46226 ‘Fad Radio of Canada, Inc. 


3101 29 Ave. 
1-800-821-2900 Vemon, BC ViT1Z2 


COMMU RTPA LORS {ARANCADAGE. COMPANY, 604-545-1150 


| TP-3200 $279.95 
PUR eAtired Shared Repeater Tone Panel 
with ALL 157:€TECSS/DCS codes. In 
Desktop or Rack “Mount version. 


TE-64 $79.95 


Sélf-contained:Encoder, Rotary Dial Selection. 
Great for the Benchtop. 5.25" x3:3"x 1.7" 


PE-2P $64.95 
Two-tone Sequential Encoder. 
Sub-assembly mounts inside radio 
or other enclosure: Multiple call 
capability. 1.25". 2,0°"3" 


SD-1000 


Two-tone Sequential Decoder. 
Programmable unit provides 
switched outputs from two-tone 
paging calls. 1.25" x 2.0" x 4" 


|CS1-100 $749.95 
Vidéo ModemeiSends and receives broadcast 
quality, single frame, Color video: over ANY 
narrow-band communications channel. 


? nests 4 wt 
——" 
oo Crim 
= PR, Pe, 
x we LEE TON 
CC-1/CR-1 $49.95 each 


Surface: Mount Component Kits for repairing 
SMT circuits. CC-1-for-capacitors/CR-1 for 
Tesistors. 


$59.95 DTD-1 


DCS-23 $59,95 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" x 1.18" x .25" 


TS-32P 


$57.95 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM trans- 
ceiver. 1.25" x 2.0" x.4" 


TS-64 $64.95 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x .78" x .25" 


$59.95 


Single Function DTMF Decoder. 
Provides switch outputs via 
DTMF. 1.25" x 2.0° x .4" 


SS-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable, .53" x 1.0" x .16" 


ID-8 $89.95 
Autématic! Morse! Station Identifier.’ Meets all 


FCC ID Requirements. Fully field program- 
mable with included keypad. 1.85"x 1.12"x .35" 


PE-1000 $224.95 


Desktop Paging Encoder. Two-tone sequential, 
other formats available. 7.5"x 7.8" x 2.7" 


PE-4/PE-15 $99.95 
Multiple Call POCSAG (RPC-1) 
Paging Encoders. Where direct 


control of local area paging is 
desired, 1.78" x 1.03*x .35" 


$27.95 


$S-32PA $28.95 
Programmable CTCSS 
Encoder. Custom tones or 


audible tones also avail- 
able. .9"x1.3"x .4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


wef COMMUNICATIONS SPECIALISTS, INC. ram 


714) 998-3021 * FAX (714) 974-3420 


| hide WEST TAFT AVENUE * ORANGE, CA 92665-4296 
Entire U.S.A. (800) 854-0547 © FAX (800) 850-0547 


os 


Outside USA or Canada: Jescom International, | Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 
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